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ntroducing Turbo 

Basic, the high- 
speed BASIC you’d 
expect from 


Borland! 


It’s the BASIC compiler you'‘ve 
been waiting for. And it's so fast 
that you'll never have to wait 
again. 

Turbo Basic is a complete devel- 
opment environment; it includes a 
lightning-fast compiler, an inter- 
active editor, and a trace debug- 
ging system. 

Because Turbo Basic is compat- 
ible with BASICA, chances are that 
you already know how to use 
Turbo Basic. 


With Turbo Basic your 
only speed is “‘Full 
Speed Ahead’! 

You probably already know us 
for both Turbo Pascal® and Turbo 
Prolog.” Well, we've done it again! 

We created Turbo Basic, 
because BASIC doesn’t have to be 
slow. 

In fact, building fast compilers is 
a Borland specialty; both our Turbo 
Pascal and our Turbo Prolog out- 
perform all their rivals by factors, 
and with Turbo Basic, we're proud 
to introduce the first high-speed 
BASIC compiler for the IBM°PC. If 
BASIC taught you how to walk, 
Turbo Basic will teach you how 
to run! 


The Critics’ Choice 


66 Borland has succeeded in 
stretching the language without 
weighing us down with unneces- 
sary details... Turbo Basic is the 
answer to my wish for a simple yet 
blindingly fast recreational utility 
language ... The one language 
you can’t forget how to use, Turbo 
Basic is a computer language for 
the missus, the masters, the 
masses, and me. 

Steve Gibson, InfoWorld 


Borland’s Turbo Basic has advan- 
tages over the Microsoft product, 
including support of the high- 
speed 8087 math chip. 

John C. Dvorak J 9 
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Turbo Basic ends the 
basic confusion 

There’s now one standard: 
Turbo Basic. 

It's fast, BASICA-compatible, and 
because Turbo Basic is a Borland 
product, the price is right, the 
quality is there, and the power is 
at your fingertips. You see, Turbo 
Basic’s part of the fast-growing 
Borland family of programming 
languages—we call it the “Turbo 
Family.” Hundreds of thousands of 
users are already using Borland’s 
languages, so you can’t go wrong. 
So join a whole new generation of 
smart IBM PC users—get your 
copy of Turbo Basic today. You get 
an easy-to-read 300+ page 
manual, two disks, and a free 
MicroCalc spreadsheet—and an 
instant start in the fast new world 
of Turbo Basic. All of this for only 
$99.95—Order your copy of Turbo 
Basic today! 


Free spreadsheet included, 
complete with source code! 


Yes, we've included MicroCalc, our sample 


spreadsheet, complete with source code, 

so that you can get started right away with 

a “real program.” You can compile and run 
| it “as is,” or modify it. 


sw Standard IEEE floating-point 


la Floating-point support, with full 


Qe 
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3 Turbo Basic 


A technical look at 
Turbo Basic 
@ Full recursion supported 


format 


8087 (math co-processor) 
integration. Software emulation if 
no 8087 present 
@. Program size limited only by 
available memory (no 64K 
limitation) 
EGA and CGA support 
Access to local, static, and global 
variables 
& Full integration of the compiler, 
editor, and executable program, 
with separate windows for 
editing, messages, tracing, and 
execution 
Compile, run-time, and !/O errors 
place you in the source code 
where error occurred 
New long integer (32-bit) data 
type 
Full 80-bit precision 
Pull-down menus 
Full window management 


Hag @ 


System requirements 


IBM PC, XT, AT and true compatibles, PC-DOS (MS- 
DOS) 2.0 or later. One floppy drive, 256K. 


a 


urbo Prolog 


66 if you're at all interested in 1] It's the complete developer's 
artificial intelligence, databases, expert ew! Turbo Prolog toolbox and a major addition to 
systems, or new ways of thinking about Toolbox Turbo Prolog. You get a wide variety 
programming, by all means plunk down Our new Turbo Prolog Toolbox™ of menus—pull-down, pop-up, line, 
your $100 and buy a copy of Turbo enhances Turbo Prolog—with more tree and box—so you can choose the 
Prolog. Bruce Webster, BYTE JJ than 80 tools and over 8,000 lines of one that suits your application best. 

source code that can easily be You'll quickly and easily learn how to 
incorporated into your programs. It produce graphics; set up communica- 
includes about 40 example programs tions with remote devices; read 
that show you how to information from Reflex,? dBASE Il° 
use and incorporate your Lotus 1-2-3° and Symphony’ files; 
new tools. generate parsers and design user 


interfaces. All of this for only $99.95. 
New Turbo Prolog 
Toolbox features include: 


Business graphic generation 
Complete communications package 


rund ni BOX 
1-2-3, Symphony Only b 7001 
A unique parser generator A 
Sophisticated user-interface design $99.95! 

tools 


Turbo Prolog, the natural language 

of Artificial Intelligence, is the most 

popular Al package in the world with more 

than 100,000 users. It’s the 5th-generation 

computer programming language that 

brings supercomputer power to your IBM System requirements 

PC and compatibles. You can join the Al ee le - 2 = seein — J 
ii i -0 or later. ul rol oolbox requires Tur 

oe Hy itinaaed ee ly Prolog 1.10 or higher. Dual-floppy dik drive or hal disk. 512K. 


programs and source code included. 
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The power and high performance of 
Turbo Pascal is already in the hands of 
more than half-a-million people. The tech- 
nically superior Turbo Pascal is the de facto 
worldwide standard and the clear leader. 


The Turbo Pascal family includes: 


ew! Turbo Pascal 


Numerical Methods As well as a free demo FFT pro- 


gram, you also get Least Squares 
Toolbox Fit in 5 different forms: 


Turbo Pascal® 3.0 1. Power 
Turbo Tutor® 2.0 wt THC ay 2. Exponential 
Turbo Database Toolbox® | Miugos wOLBOR 3. Logarithm 


4, 5-term Fourier 
5. 5-term Polynomial 


Turbo Editor Toolbox® 
Turbo Graphix Toolbox® 
Turbo GameWorks® 
Turbo Pascal Numerical Methods 
Toolbox” 


©) 
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They're all ready to compile 
and run. 


Only 


$99.95! © : : 
All this for only $99.95 ! 


What our new Numerical Methods System requirements 


Toolbox will do for you now: IBM PC, XT, AT or true compatibles. PC- 
: 5 DOS (MS-DOS) 2.0 or later. Turbo Pascal 

™ Find solutions 2.0 or later. Graphics module requires 

4 graphics monitor with IBM CGA, IBM 

to equations EGA, or Hercules compatible adapter 

™ Interpolations . ae card, and requires Turbo Graphix 
™ Calculus: numerical derivatives a stn fei 
. rocessor not required, Dut rect fa 
and in tegr als ; mended for optimal performance. 256K. 
- @% Differential equations Turkio Pascal 3.0. 
urbo Pascal, the worldwide standard in ™ Matrix operations: inversions, Includes 8087 & BCD features for 16-bit 
high-speed compilers, and family. determinants and eigenvalues a ae 
* . version minimum memory: , 
@ Least squares approximations and BCD features not available. 128K. 


6 & The language deal of the century. Fourier transforms 


Jeff Duntemann, PC Magazine 59 
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Eurekas the sover 


nyone and How to use Eureka: Some of Eureka’s 
everyone who The Solver key features 
. 2 It’s easy. in: 
routine ly works with z ane your equation into ofA for milo formulas 
equations needs the full-screen editor & A series of equations—and 
Eureka: The Solver 2. Select the “Solve” command solve for all variables 
3. Look at the answer ™ Constraints (like X has to be 
It solves the most com- 4, You're done < or = 2) 
plex equations in seconds. you can then tell Eureka to a ae ee 
? Ree it conversions 
Whether you re q scientist, wm Evaluate your solution ™ Maximization and minimization 
engineer, financial analyst, = Plot a graph problems 
student, teacher,orsome ® oe C ls Mal leh = Interest Rate/Present Value 
other professional, you calculations 
Ss y or screen ™ Variables we call “What hap- 


need Eureka: The Solver! = Orall of the above 


pens?,” like “What happens if | 
Any problem that can be 


change this variable to 21 and 


expressed as a linear or non-linear Eureka: The Solver includes that variable to 27?” 
equation can be solved with Eureka. | p A full-screen editor i 

Algebra, Trigonometry and Calculus | % pull-down menus All this power for only 
problems are a snap. ™ Context-sensitive Help $99.95! 


Eureka: The Solver also handles 


saaninitextion aime minineation ™ On-screen calculator Equation-solving used to be a 
; ™ Automatic 8087 math mainframe problem, but we've 
e deena ae does ie lot i oe co-processor chip support solved that problem. 
Nag abla go os feed o co ™ Powerful financial functions Eureka: The Solver is all you 
; ™ Built-in and user-defined ea it’s yours for only 
h and financial functions Jo! 
X+exp(X) = 10 mau — 
es a ™ Ability to generate reports That kind of savings you can =~ 

solved instantly instead ee wit plots aa lists calculate with your fingers! 
of eventually! ™ Polynomial finder Fila 

Imagine you have to “solve ™ Inequality solutions 
for X."" where X + exp(X) = 10, and L_____ | eos is 008) 20 and later 30a 


you don’t have Eureka: The Solver. “introductory price—good through July 1, 1987 
What you do have is a problem, 
because it’s going to take a lot of 99 g5!* 
time guessing at “X."” Maybe your only $99- 
guesses get closer and closer to the 
right answer, but it’s also getting 
closer and closer to midnight and 
you're doing it the hard way. 

With Eureka: The Solver, there’s 
- no guessing, no dancing in the dark— 
you get the right answer, right 
now. (PS: X = 2.0705799, and 
Eureka solved that one in .4 
of a second!) 


= >> BORLAND 
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4585 SCOTTS VALLEY DRIVE ° ba 

SCOTTS VALLEY, CA 95066 (we Hh 


(408) 438-8400 TELEX: 172373 
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. HE sO -an-performane 

WREKA: nen i 
x solver! 
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with equations 


For the dealer nearest you or to order by phone call 


(800)255-8008 


Bens in CA (800) 742-1133 in Canada (800) 237-1136 


 38£ Turbo C 


urbo C: The 

fastest, most 
efficient and easy- 
to-use C compiler at 
any price 

Compilation speed is more than 

7000 lines a minute, which makes 
anything less than Turbo C an 
exercise in slow motion. Expect 


what only Borland delivers: Quality, 
Speed, Power and Price. 


Turbo C: The C compiler 
for amateurs and 
professionals 

If you're just beginning and 
you've “kinda wanted to learn C,” 
now's your chance to do it the easy 
way. Like Turbo Pascal, Turbo C’s 
got everything to get you going. 


If you're already programming 
in C, switching to Turbo C will 
considerably increase your 
productivity and help make your 
programs both smaller and faster. 
Actually, writing in Turbo C is a 
highly productive and effective 
method—and we speak from exper- 
fence. Eureka: The Solver and our 
new generation of software have 
been developed using Turbo C. 


Sieve benchmark (25 iterations) 


he 
cin fae 
cnaeoaine [ase | 
cocaine [| 
me | 


of their respective holders, 


fn 
$450.00 
Benchmark run on a 6 Mhz IBM AT using Turbo C version 1.0 and the Turbo 


Linker version 1.0; Microsoft C version 4.0 and the MS overlay linker version. 
3.51; Lattice C version 3.1 and the MS object linker version 3.05. 
All Borland products are trademarks or registered trademarks of Borland International, Inc. or 


Borland/Analytica, Inc. Other brand and product names are trademarks or registered trademarks 
Copyright 1987 Borland International BI-1103 
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Turbo C: a complete 
interactive development 
environment 


Like Turbo 

SPreadshees Pascal and 
= “Ce Code | Turbo Prolog, 
eH Turbo C comes 


with an interactive editor that will 
show you syntax errors right in your 
source code. Developing, debug- 
ging, and running a Turbo C 
program is a snap. 


Turbo C: The C compiler 
everybody’s been 
waiting for. Everybody 
but the competition 


Borland's “Quality, Speed, Power 
and Price” commitment isn’t idle 
corporate chatter. The $99.95 price 
tag on Turbo C isn’t a “typo,” it’s 
real. So if you'd like to learn C ina 
hurry, pick up the phone. If you're 
already using C, switch to Turbo C 
and see the difference for yourself. 


System requirements 


IBM PC, XT, AT and true compatibles. PC-DOS (MS- 
DOS) 2.0 or later. One floppy drive. 320K. 


301 
$500.00 — 


uy 


y 


| 
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Technical Specifications 
Compiler: One-pass compiler 
generating linkable object modules 
and inline assembler. Included is 
Borland's high performance “Turbo 
Linker.” The object module is com- 
patible with the PC-DOS linker. Sup- 
ports tiny, small, compact, medium, 
large, and huge memory model 
libraries. Can mix models with near 
and far pointers. Includes floating 
point emulator (utilizes 8087/80287 
if installed). 


Interactive Editor: The system 
includes a powerful, interactive full- 
screen text editor. If the compiler 
detects an error, the editor auto- 
matically positions the cursor 
appropriately in the source code. 


Development Environment: A 
powerful “Make” is included so 
that managing Turbo C program 
development is highly efficient. 
Also includes pull-down menus 
and windows. 


Links with relocatable object 
modules created using Borland’s 
Turbo Prolog into a single program. 
ANSI C compatible. 


Start-up routine source code 
included. 


Both command line and integrated 
environment versions included. 


*Introductory price—good through July 1, 1987 
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ARTICLES 
Formulating Fractals — SSS 28 


by Steven M. Casey 

Using some very basic algorithms, you can draw the fractals (curves 

with a fractional dimension higher than 1) in this article. Hardware 

specifics have been eliminated wherever possible so you can run 

these algorithms on most systems and create your own fractals, too. 4 5 


Advanced MS-DOS Batch Procedures 

by Mike Higgins 

Whether you’re talking about the language itself or a type of 
command file, writing a few simple Batch files can save you a lot of 


_ programming effort and let you do things ordinarily only possible in 


assembly language. 

Manipulating FATs with FORTRAN and Assembly —__ 5 3 
by Richard Benser 

The programs presented here were developed by the author as an 
alternative to Norton’s Utilities when retrieving deleted information 

from different areas of a disk. 

Travesties and Transformations in Modula-2 ——__ 63 
by Jeff Taylor 

The study of mechanically generated travesties—random 

transformations of text in which every n-character group occurs 

somewhere in the text at about the same frequency—can be traced 

back to the 17th century. Travesties provide some good insight into 

the structure of both natural and programming languages. 

Darwin: A Survival Game for Programmers 7 9 
by G.A. Edgar 

Written at AT&T Bell Laboratories in the early 1960s, Darwin—a 

game that pits programmer against programmer in a battle for control 

of the computer—can now be implemented on the micro. 


PRODUCT WRAP-UP 


Math on the micro___SSSSSCSCSCS<‘ir TT 
DEPARTMENTS 


Reediack ee ee 


Programming on Purpose——_ 15 
You must be joking 


Mheory:&-Practice: 2 22 23 
Mutant languages from the LISP laboratory 


Public Domain Software Review —___ 91 
Trojans revisited, CROBOTS, and ATC 

Designing With Data Bases ———__ 95 
DBMSs in the real world 


Exotic Language of the Month Guba ee OS 
WHEREFOR: Destroying another myth 


ComputerVisions__ 11 
Timothy Leary and the CyberPunks 


Product BINGO ae yee 19 


Software Reviews___»_»»»»{_—#F sd 33 
Jasik Designs’ MacNosy, STSC’s APL*PLUS, PPI’s Objective-C, Solution 
Systems’ Active PROLOG Tutor, Unipress’s /rdb 


Advertiser EY. MIR Ie RID 52 


If lightning still scares you, 
you're using the wrong file manager. 


Be sure. Btrieve® 


Lightning may strike. But it doesn’t 
have to destroy your database. 

Btrieve® file management offers 
automatic file recovery after a system 
crash. So accidents and power failures 
don’t turn into database disasters. Your 
Btrieve-based applications will come up 
when the lights come back on. 

Fast. Btrieve is lightning fast, too. Its 
b-tree file structure automatically 
balances—you never waste time 
reorganizing the index. And Birieve is 
written in Assembly language 
especially for the IBMPC. The 
result: electrifying speed on file 
maintenance routines. Applications 
that run fast. Users who don't waste 
time waiting. 

The standard for networking. When 
your application requires multi-user file 
sharing, Btrieve (network version) sets 
the standard for the industry’s most 
popular LANs: Novell, IBM, and 
3COM, to name a few. Btrieve offers 
safe multi-user file management that 


coordinates simultaneous updates and 
protects against lost data. 

Fully-relational data management. 
Using Soft€raft’s entire family of 
products gives you a complete, fully- 
relational database management 
system. Xtrieve® speeds users through 
database queries with interactive, on- 
screen menus—no command language 
or special syntax. And youcan add our 
report writer to Xtrieve to generate the 
reports you need. 

For professional programmers. 
Btrieve is the fast, reliable answer for 
all your application development. In 
any development language—BASIC, 
Pascal, Cobol, C, Fortran and APL. 
With multikey access to records. 
Unlimited records per file. Duplicate, 
modifiable, and segmented keys. 
Variable length records. 

With Btrieve, you can develop better 
applications faster. And know they'll be 
safe if lightning strikes. 
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NO ROYALTIES 


Suggested single/multi-user prices: 
Btrieve: $245/$595 

Xtrieve: $245/$595 

Reporter: $145/$345 

Requires PC-DOS or MS-DOS 2.X or 3.X. 


Btrieve and Xtrieve are registered 
trademarks of SoftCraft, Inc. 


Sc 
SoftCraft Inc. 


P.O. Box 9802 #917 
Austin, Texas 78766 
(512) 346-8380 Telex 358 200 
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Publisher’s 
Notes 


hat is funny? Is Bette 

Midler funny? Is Mr. Ed 

funny? Is Saturday Night 
Live funny? That last one is easy—ev- 
eryone knows that the old Saturday 
Night Live was funny and the new ver- 
sion stinks, Right? 

Welcome to our un-April Fools’ issue 
of COMPUTER LANGUAGE! We 
found out from experience that not ev- 
eryone can agree on what is funny. For 
those of you who are new subscribers, 
I’m referring to last year’s April Fools’ 
issue. COMPUTER LANGUAGE was 
the first computer publication to dedi- 
cate an entire issue to satire. 

Last year’s issue proved one thing for 
sure: people definitely read our maga- 
zine. We received hundreds of letters 
from individuals who either thought it 
was the most creative and innovative is- 
sue in the history of publishing or that 
we were the biggest bunch of dirtbags to 
ever walk the face of the earth. 

We had no idea that reader responses 
would be similar to those of the Sports 
Illustrated swimsuit issue. You know, 


things like “Renew my subscription for a 
lifetime” and “Cancel my subscription” 
and “Cancel the subscriptions of the en- 
tire state of Idaho.” I didn’t even know 
we had subscribers in Idaho. 

We've checked and rechecked each ar- 
ticle and column in this issue for humor. 
You can be assured that there is not one 
funny word in the whole magazine. We 
even went to great lengths by hiring the 
IEEE board of directors to read each 
and every word for possible use of humor. 

Now, I must warn you that two of the 
articles (“Travesties and Transforma- 
tions in Modula-2” and “Darwin: A sur- 
vival game for programmers”) are 
somewhat (as we like to say in the pub- 
lishing business) “light-hearted.” Also, 
P.J. Plauger’s column “You must be jok- 


ing” will probably bring a smile, and one ~ 


other piece may seem a little off the 
wall. But these are all simply twinges of 
foolishness and cannot be classified as 
complete foolishness. 

In any event, I’ve got to go. Mr. Ed is 
calling. 


Cot Lad 


Carl Landau 
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NEW! FROM 
BLAISE 
COMPUTING 


Today’s programmers 
need more than yes- 
terday’s tools. Re- 
quirements such as 
removable windows 
and “‘sidekickable”’ 
pop-up utilities 
are changing 
the face of pro- 
gram design. 
You need to fil- 
ter interrupts so 
that other resi- 
dent programs 
still work. You 
need the ability to switch between 
multiple display pages and monitors. 
Today’s technical demands are almost 
endless, but C TOOLS PLUS gives you 
what you need. 


SOLID LIBRARY SUPPORT 


Blaise Computing offers you solid li- 
brary support that can meet all your 
demands and more. C TOOLS PLUS 
embodies the full spectrum of general- 
purpose utility functions that are criti- 
cal to today’s applications. 
Here’s just part of the PLUS 
in C TOOLS PLUS: 

¢ CTOOLS and C TOOLS 2 compatibil- 
ity—two packages that receive rave 
reviews for quality, organization, usa- 
bility and documentation. 

® FULL SOURCE CODE 


With “C” 


@ WINDOWS that are stackable, re- 
movable, that support word wrap and 
that can accept user input. 


@ INTERRUPT SERVICE ROUTINE 
support for truly flexible, robust and 
polite resident applications. 

® MULTIPLE monitor and display 
support, including EGA 43-line mode. 

@ FAST DIRECT VIDEO ACCESS for 
efficiency that will not constrain good 
program design. 

® DOCUMENTATION, TECHNICAL 
SUPPORT and attention 
to detail that have distin- 


products over the years. 


C TOOLS PLUS supports ‘ Name: 
the Microsoft (andIBM) hi 
3.00 and Lattice 3.00C \ SP 
compilers and is just 
$175.00. 
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Tools Plus’ 


For ‘The Programmer 


Whose Alphabet 
Begins & Ends 


: : : 1 d me thi 
guished Blaise Computing ES. PLUS. ( 
i 


a$10.00f0 


Phone: (—— 
ee ee 
Zip: ~~ 


ping Address: State. 


Also Available Are: 
C VIEW MANAGER — 
A kit for building data 
entry screens and menus. 
Begin by designing on- 
screen what the operator 
will see; call upon our 
library functions from 
your program to display 
the screens and retrieve 
the data. Just $275, in- 
cluding all library 
Se source code. 
C ASYNCH MAN- 
AGER — provides 
the crucial core 
of hardware in- 
terrupt support 
needed to build 
applications that 
communicate. It 
also includes the “KMODEM” file-transfer 
protocol and support for Hayes-compatible 
modems. All source code is included for $175. 
C TOOLS & C TOOLS 2 —an indispensable 
combination still available at a low price of 
$175, including all ~ source code. See re- 
NX 
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BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 


ORDER TOLL-FREE 800-227-8087! 
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Expert systems like Coopers & Lybrand’s 
ExperTAX™ are powerful tools that can be em- 
ployed for corporate clients in an increasingly 
sophisticated and complex business environ- 
mént. Designed to assist staff accountants with 
‘tax accrual and tax planning issues, ExperTAX™ 
was developed by Coopers & Lybrand with Gold 
Hill’s Golden Common LISP, for use on an IBM 
PC XT, AT or compatible. 

With ExperTAX, Coopers & Lybrand’s partners 
and staff can provide corporate clients with the 
combined competence and experience of many 
of the firm’s tax and audit professionals. Each 
time an individual client interacts with Coopers 
& Lybrand, it’s as if that specialized tax knowl- 
edge is available in “computerized” form. = ==> 

It’s hard to believe that a sophisticated expert 
system like this one could be developed on a 
microcomputer. But it’s no less amazing than 
the AI applications that Beckman Instruments, 
Honeywell, Martin Marietta, the USDA and 
other leading organizations are developing 
and delivering on IBM PC XTs and ATS, 
using Gold Hill. 

That's why IBM, Digital and TI 
distribute Golden Common LISP 
on their PCs. And why GCLISP 
is already the accepted standard 
for AI on the PC. 


Coopers & Lybrand selected Gold Hill 
for their expert tax system. 


GOLD HILL™ 


Gold Hill also offers developers a family of 
tools for PC-based expert system development 
and delivery. Golden Common LISP DEVEL- 
OPER— including 286- and 386-based software— 
lets you create your own expert systems that te 
will run on PCs. Add Gold Hill’s GCL RUN and 
you can take AI applications developed on PCs— 
and deliver runtime versions of them for inter- 
nal delivery or external distribution. You can 
even network these applications with leading AI 
hardware using Golden Common LISP NET- 
WORKS. Plus, there’s the Gold Hill 386 LISP 
System—a 386-based LISP system that trans- 
forms your existing PC into a LISP machine. 
Finally, for the most powerful expert system 
building environment soon to be available on 
the PC, there’s Gold Hill’s GoldWorks. 

Whether your expert system application is 
in financial planning, or in something just as 
important to you, let Gold Hill help with Al 
on the PC. To learn more, call toll-free today: 


1-800-242-LISP 


In Mass.: (617) 492-2071 
Gold Hill Computers, Inc. 

163 Harvard St., 
Cambridge, MA 02139 


Gold Hill. The expert in AI on PCs. 


© 1986 Gold Hill Computers, Inc, Gold Hill, Golden Common LISP, GCLISP, Golden Common LISP DEVELOPER, GCL RUN, Golden Common LISP NETWORKS, Gold 
Hill 386 LISP System, and GoldWorks (formerly ACORN) are trademarks of Gold Hill Computers, Inc. IBM, IBM PC, PC AT and PC XT are trademarks of International 
Business Machines Corp. Digital is a trademark of Digital Equipment Corporation. TI is a trademark of Texas Instruments. ExperTAX is a trademark of Coopers & 
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CIRCLE 5 ON READER SERVICE CARD 


FEEDBACK 


C wrap-up and Ecosoft 


Dear Editor: 

I look forward to the annual C issue 
each year for its review of compilers and 
support products for this versatile lan- 
guage. This year (“This year’s models: 
Cruising with C,” COMPUTER LAN- 
GUAGE, Feb. 1987, pp. 103-170), I was 
disappointed and disturbed by the 
reviews. 

While I readily admit that the selec- 
tion of a language and a compiler for 
that language tends to be shrouded with 
emotion and that one hates to see one’s 
favorite tools attacked, I felt the reviews 
were biased this year. 

In particular, I have used the Ecosoft 
Eco88 compiler since it was first released 
for the PC. I have watched it grow into a 
compiler that can hold its own against 
many that cost significantly more. We 
have released several products that were 
produced with this compiler. When I 
read, “In reality, it has some nice fea- 
tures and some big holes,” I wondered 
what I had missed. In the discussion that 
followed, there was no mention of the 
“big holes.” Yes, there was—for the re- 
lease reviewed—no support for bit fields 
(a shortcoming shared with more expen- 
sive compilers) and, yes, the manual 
could be improved, but are these “big 
holes?” As for qsort—it has worked 
without flaw every time I have used it. 

Robert L. Harris 
President, Dog-Gone Computers 


= 
Dear Editor: 

As a long-time reader of your fine 
publication, I have found the language 
evaluations and benchmarks very useful 
and informative. However, I don’t believe 
your traditional standards of insight and 
impartiality were exemplified by Andrew 
Binstock’s reviews of “MS-DOS C com- 


pilers under $200.” In particular, Bin- 
stock’s review of the Ecosoft C88 


compiler presented that superb product 
in a rather unfair and heavy-handed 
light. Permit me to elaborate. 

I do not mean to impugn Binstock’s 
qualifications, but he freely admits his 
longstanding use of the DeSmet compiler 
and the fact that he publishes a DeSmet 
users quarterly. This alone is not neces- 
sarily suspect, but undoubtedly Binstock 
has long since mastered the quirks and 
subtleties of the DeSmet compiler and 
therefore finds it “bulletproof” and intu- 
itive to use. 

Admittedly, Ecosoft does not “debug 
over the telephone.” What that means is 
simply that if a C88 user has a 10,000 
line program that doesn’t run properly, 
Ecosoft (or any other compiler vendor) 
will not get it running. On the other 
hand, if a C88 user has a question that 
the manual doesn’t address or thinks he 
or she has encountered a bug, a call to 
Ecosoft will result in some of the finest 
technical support in the industry. Had 
Binstock examined almost any Ecosoft 
advertisement, he would have noticed the 
number to call for technical support. 

I have called that number on a few oc- 
casions and have been promptly connect- 
ed to either Jack Purdum, president of 
Ecosoft and author of The C Program- 
ming Guide or to Tim Leslie, principal 
author of the C88 compiler. Both of 
these gentlemen provided explicit, in- 
formed and courteous help even when 
my questions were of the “newcomer to 
C” variety. 

Binstock was remiss in mentioning 
that the compile/link times of the C88 
compiler have no bearing whatever on 
real performance. The compiler is light- 
ning fast, especially when the optional 
make flag is specified in a multimodule, 
multilibrary environment. The real bot- 
tleneck is the DOS linker, which is re- 
tained only to maintain Microsoft .OBJ 
compatibility. 

Finally, it is not only presumptuous 
but misleading of Binstock to recom- 
mend this product “with reservations” to 
beginners and hobbyists (only). I know 
of several companies who have junked 
some of the better known and more kind- 
ly reviewed products, including some of 
the expensive ones. 

Bill Burton 
New York, N.Y. 


Dear Editor: : 

All of us at Ecosoft read Andrew Bin- 
stock’s review of the Eco-C88 compiler 
with considerable interest. There are, 
however, a few corrections to the review 
of which your readers should be aware. 

Perhaps our biggest misgiving is Bin- 
stock’s statement that there are “big 
holes” in the compiler. If there are, he 
never explicitly states exactly what they 
are. The comments that follow attempt 
to address what we can only guess are 
these “big holes.” 

First, Binstock states that no “‘profes- 
sional programmer” would agree to our 
request of placing an Ecosoft copyright 
notice in the program’s source code and 
documentation. Well, I think most pro- 
fessional programmers routinely state 
what compiler was used to compile the 
program as a comment in the source 
code; it’s a common part of the docu- 
mentation. However, we are taking his 
comments to heart and retroactively 
dropping that requirement. If this is one 
of his “big holes,” it has been closed. 

Second, bit fields were added to the 
compiler late last year but not in time for 
the review. The price of the compiler, 
however, remains unchanged. (Another 
hole closed?) 

Third, Binstock complains that the 
manual doesn’t tell how to link “modules 
without recompiling.” This is incorrect. 
The make facility of cc is designed pre- 
cisely for this purpose and is so stated in 
a short introduction to make which ap- 
pears on pages 14-15. These instructions 
are in a section with the boldfaced title 
“Linking in Your Own Functions.” Fur- 
ther details on using the make facility of 
cc appear on pages 19-21 in a boldface 
section titled “Details in the make (-m) 
Switch for cc.” Indeed, Binstock later 
states “a compile-and-link utility is in- 
cluded with source code” along with 
instructions on how to modify cc for non- 
standard environments. I’m not sure how 
he missed one and not the others. (No 
hole?) 

Fourth, there are two mistakes in the 


A Challenge to Microsoft C... 


We challenge Microsoft C (Ver 4.0) to a C compiler duel to the finish, measuring compile, link, 
we will stop advertising for two months. 


and execution times. If they win, 


by Roy Sherrill 


If Microsoft C (Ver 4.0) can beat 
Optimum-C then we will stop advertis- 
ing in all magazines for two full months 
and, win or lose, we will publish the 
results in its entirety. Even the Micro- 
soft ads say “The Fastest C you’ve ever 
seen,’ so let the challenge begin. 


Walter says Optimum-C is better 


It all started when Walter Bright, the 
developer of Optimum-C, was explaining his 
new global optimizing C compiler and how 
it’s code would be faster than Microsoft C 
(Ver. 4.0). Walter and I were frustrated 
because here we had a C compiler that would 
beat Microsoft C on 7 out of 10 benchmarks 
and also compile and link faster; yet our mar- 
keting consultant, Mark Astengo, told us that 
Microsoft C had a lock on the C compiler 
market and by 1990 they would probably have 
an 80% market share. Then Mark said, ‘“‘Roy, 
if your C compiler is as fast as you say it is, 
why not challenge Microsoft C to a duel? If 
Microsoft wins, Datalight should stop adver- 
tising for two months and print the results of 
the test, win or lose”’ Well, I’ve always been 
one for a challenge. So here it is... 


We only ask the following... 


The benchmark suite will consist of the set 
of programs that Microsoft supplied to 
Computer Language for their February 1987 C 
compiler review issue. Microsoft will make 
available the programs to Datalight at least 
two weeks prior to the benchmarking. The 
benchmarking will be between Microsoft C 
4.0 and Optimum-C. It will occur at a mutu- 
ally agreed upon time and place. Interested 
individuals will be allowed to attend. The 
benchmarks will be compiled and run on a 
standard IBM PC-AT. 

There will be two separate tests for each 
program: compile and link speed, and execu- 
tion speed. For each test, a representative 
from each company will set up the compiler 
so that it performs at its best. 

The benchmarks will be adjusted so that 
they take sufficiently long to run, that the 
tolerance involved in timing them is insig- 
nificant. The winner is determined by the 
compiler with the faster execution times for 
the majority ofthe benchmarks. We'd like an 
answer from Microsoft no later than April 1, 
1987. 


So what’s a global optimizer? 


A global optimizer looks at an entire 
function at once, analyzing and optimizing 
the whole function. A technique called data 
flow analysis is used by Optimum-C to gather 
information about each function. This en- 
ables your compute-bound programs to exe- 
cute as much as 30% faster after global 
optimization. But, there is one catch...because 
the global optimizer ruthlessly searches for 


ways to speed-up execution speed and mini- 
mize memory usage, it has relatively slow 
compile times. No need to worry, though, 
because you can merely turn the global opti- 
mizer off. In fact, you can select all, none, or 
partial of the following optimizations: con- 
stant propagation, copy propagation, dead 
assignment elimination, dead variable elimi- 
nation, dead code elimination, do register 
optimizations, global common subexpression 
elimination, loop invariant removal, loop 
induction variables, optimize for space, 
optimize for time, very busy expressions. 


Choose from five memory models 


Speed your programs by selecting the mem- 
ory model that best suits your application. 


Memory Models 


Model Code Data 
Compact 64k total code & data 
Small 64k 64k 
Program 1M 64k 
Data 64k 1M 
Large 1M 1M 


Compiling, one step... 


Now with the one step DLC program you 
can create .OBJ, .EXE and .COM files. Also, 
DLC can handle multiple files and run MASM 
on your assembly files. 


Try Optimum-C risk free 


Try Optimum-C for 30 days and if you are 
not 100% satisfied return it for a full refund. 
Also, for a limited time we are including a 
*free C tutorial which is a combination 
workbook and floppy disk to help lead you 
through the C language with tutorials, 
quizzes, and program exercises. 

O.K. Microsoft, it’s up to you. We’ve put 
two months of advertising on the line that says 
you can’t beat Gptimum-C to a real test. Your 
answer, please? 


PRICES 


Developer’s Kit still only $99 
Optimum-C $139 
(includes library source code) 


Add $5 for shipping in US/$15 outside US 
COD (add $2.50) 


Not Copy Protected 
(Gu | (gee 2) 
Beek VISA 


ORDER TOLL-FREE TODAY! 


1-800-221-6630 


Microsoft and MS-DOS are registered trademarks 
of the Microsoft Corporation. 
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Magazine Reviewers Shocked by 
DATALIGHT?’s Performance... 


“Reviewing this compiler was quite a surprise 
for us. For such a low price, we were expecting 
a “lightweight” compiler. What we got was 
a package that is as good as or better than 
most of the “‘heavyweights.” Datalight C 
implements a complete C language. It also 
compiles quickly, doesn’t take up much disk 
space, and looks impressive in the 
benchmarks.” 


DR. DOBBS, August 1986 


“This is a sharp compiler!... what is impres- 
sive is that Datalight not only stole the com- 
pile time show completely, but had the fastest 
Fibonacci executable time and had excellent 
object file sizes to boot!” 


COMPUTER LANGUAGE, February 1986 


Optimum-C Version 3.0 


Full UNIX System 5 C language plus 
ANSI extensions 

Fast/tight code via powerful optimizations 
including common sub-expression 
elimination 

DLC one-step compile/link program 
Multiple memory model support 
UNIX compatible library with PC functions 
Compatible with DOS linker and assembler - 
Third-party library support 

Automatic generation of .COM files 
Supports DOS pathnames, wild cards, 
and Input/Output redirection 
Compatible with Lattice C version 2.x 
Interrupt handling in C 

Debugger support 

ROMable code support/start-up source 


MS-DOS® Support Features 


Mouse support 
Sound support 
Fast screen I/O 
Interrupt handler 


MAKE Maintenance Utility 
Macro definition support 
MS-DOS internal commands 
Inference rule support 
TOUCH date manager 

Tools in Source Code 


cat—UNIX style “type” 
diff—Text file differences 
fgrep—fast text search 
pr—Page printer 

pwd—Print working directory 
wce—Word count 


Datalight 


Box 82441 
Kenmore, Washington 98028 
(206) 367-1803 


*Limited offer available exclusively to readers who 
purchase directly from Datalight. 


Features table on page 146. First, the 
start-up code for Eco-C88 has always 
been given with the compiler. Second, 
the table suggests the only utilities we in- 
clude are the CED editor and make. Ac- 
tually, we give complete source code for 
several programs, including source code 
archiver and list utilities. (No hole?) 

Fifth, Binstock’s major objection is not 
the compiler but our documentation. Un- 
like benchmarks that give a pure num- 
ber, documentation is a more subjective 
matter. Other Eco-C88 reviews have had 
more favorable opinions of our documen- 
tation. We do not think Binstock read 
the manual carefully (see point three 
above). Still, there’s always room for im- 
provement. A redesign of the manual has 
been in the works for some time and 
should be ready by the time your readers 
see this letter. (Hole is almost filled in.) 

Finally, we need to correct an errone- 
ous impression Binstock created relative 
to the qsort () test. He stated that he had 
problems with qsort () but didn’t call be- 
cause we don’t do “over-the-phone de- 
bugging.” We think Binstock 
misunderstood our intentions. What we 
don’t want is a programmer with a 
1,000-line program calling in saying his 
program doesn’t work and expect us to 
fix it over the phone. What we do want is 
a specific example of the problem and 
qsort () would clearly fall into this cate- 
gory. Actually, as pointed out below, the 
Eco-C88 compiler generated perfect code 
for the qsort () test. 

As it turns out, it is not the Eco-C88 
qsort() function or the compiler that is at 
fault. We checked the source code for 
the qsort() test and quickly noticed that 
the comparison function being used in 
qsort() was strncmp(). 

As most readers know, strncmp() re- 
quires three arguments to work properly. 
However, the System V Interface Defini- 
tion (AT&T, 1986, p. 208) in the discus- 
sion of qsort() states: “The argument 
compar is the name of the user-supplied 
comparison function which is called with 
two arguments that point to the elements 
being compared.” Since most of the com- 
pilers tested claim System V compatibil- 
ity, they, too, expect two arguments for 
the comparison function used by qsort(). 
However, the benchmark passes a point- 
er to a function that expects three argu- 
ments. As a result, strncmp() is going to 
get two bytes of junk (probably from. the 
stack) for the third argument and try to 
use it. This is obviously incorrect. (Some- 
body else’s hole?) 

The bigger mystery is what the other 
11 compilers actually did with the test 
code. Consider the impact this mistake 
has. One compiler may try to compare 
32,000 items, while another compiler 
compares none, depending upon the data 
and what each compiler grabs for the 


value of the third argument to 
strncmp()—the actual value is unknown. 
If the list to be sorted contains only 
1,000 items, the worst-case result is one 
compiler doing almost 32 million more 
compares than the other. We are fairly 
certain correcting this error would 
change the test results. 

In all fairness to Binstock, he did not 
write the benchmarks. However, it is un- 
fortunate that he left the reader with the 
erroneous impression that something was 
wrong with the Eco-C88 compiler when, 
in fact, there was an error in the test 
code. We can only hope that your read- 
ers agree that the “big holes” Binstock 
alludes to have either been addressed or 
didn’t exist in the first place. 

Jack Purdum 
President, Ecosoft Inc. 


Reviewer Andrew Binstock responds: 
The holes I refer to in my review of 
Ecosoft’s C88 compiler are stated 
forthrightly in the review: lack of bit 
fields and poor documentation. The ab- 
sence of bit fields means Ecosoft is not 
K&R-compatible: by all yardsticks, a 
big hole. The following discussion will 
show how equally important is C88’s 
lack of proper documentation. 

As to the copyright requirement, Pur- 
dum is quite right that the name of the 
compiler is commonly stated in pro- 
gram documentation. That is different, 
however, from imposing on a user the 
contractual obligation to put a compil- 
er’s copyright notice on his source code. 
Ecosoft’s subsequent removal of this re- 
quirement is to be commended. 

The addition of bit fields to C88 is a 
good move and certainly closes a hole. 

Purdum is correct as to the section 
on linking without recompiling. It is 
where he states. Though it is too short 
for my liking, it does refer the user to 
the MS-DOS manual for additional in- 
formation. This error is entirely mine. 

The omission of the mention of C88’s 
additional utilities in the Features table 
was an error that occurred in the pro- 
duction stage of the magazine, and the 
correct information is listed at the end 
of Feedback. As to the start-up code: no 
mention of the start-up code is made in 
the manual. The read.me disk file 
states that the\.asm library contains 
start-up code and some function code. 
The\.asm library contains several possi- 
bilities: argv.asm, start.asm and some 
other files. A second disk contains an- 
other argv.asm. Which one is start-up 
code? Ecosoft does not say. 

In the absence of knowing which files 
are the start-up code, I cannot vouch 
for their inclusion. Incidentally, this is 
the cost of the poor documentation. A 
standard list of the files included with 


Blaise Computing provides a broad range of pro- 
gramming tools for Pascal and C programmers, 
with libraries designed for serious software 
development. You get carefully crafted code 
that can be easily modified to grow with your 
changing needs. Our packages are shipped com- 
plete with comprehensive manuals, sample pro- 
grams and source code. 


a. +~«~—SC 
$175.00 


NEW! Full spectrum of general-purpose utility 
functions; windows that can be stacked, re- 
moved, and accept user input; interrupt serv- 
ice routines for resident applications; screen 
handling including EGA 43-line text mode sup- 
port and direct screen access; string functions; 
and DOS file handling. 


PASCAL TOOLS/TOOLS 2 
$175.00 


Expanded string and screen handling; graphics 
routines; easy creation of program interfaces; 
memory management; general program con- 
trol; and DOS file support. 


VIEW MANAGER 
$275.00 


Complete screen management; paint data entry 
screens; screens can be managed by your appli- 
cation program; block mode data entry or field- 
by-field control. Specify C or IBM/MS-Pascal. 


ASYNCH MANAGER 
$175.00 


Full featured asynchronous communications 
library providing interrupt driven support for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; baud rates up to 9600; modem 


control and XMODEM file transfer. Specify Cor 


IBM/MS-Pascal. 
Turbo POWER TOOLS PLUS 


$99.95 

NEW! Expanded string support; extended 
screen and window management including EGA 
support; pop-up menus; memory managément; 
execute any program from within Turbo Pascal; 
interrupt service routine support allowing you 
to write memory resident programs; schedul- 
able intervention code. 


ur SYNCH PL 
$99.95 


Complete asynchronous communications 
library providing interrupt driven support for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; and baud rates up to 9600. 


$49.95 


NEW! Text formatter written especially for pro- 
grammers; flexible printer control; user-defined 
variables; index generation; and general macro 
facility. Crafted in Turbo Pascal. 


a 
$95.00 


Program chaining executive. Chain one pro- 
gram from another even if the programs are in 
different languages. Shared data areas can be 
specified. 


ORDER TOLL-FREE 800-227-8087! 
ys 


WT 
BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 
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W hen large and complex software programs and systems 
are being developed on personal computers, effective 
management of the revisions and versions becomes critical. 
The POLYTRON Version Control System (PVCS) sim- 
plifies this process and lets you effectively control the pro- 
liferation of code changes. We used UNIX SCCS and RCS 
as models. However, our own experience, and the input 
of hundreds of PC programmers has enabled us to 
significantly improve upon these models. 


PVCS provides many powerful functions including: 
* Storage & Retrieval of multiple revisions of text. 
* Maintenance of a complete history of changes. 
* Maintenance of separate lines of development 
using branching. 
* Resolution of access conflicts. 
* Merging of simultaneous changes. 


* Modules can be retrieved by their own revision 
number, system version number, or specified date. 


* Efficient disk storage. PVCS uses a very intelligent 
difference detection technique that minimizes the 
amount of disk space required to store a new 
version. 


PVCS Maintains System Integrity 


PVCS prevents system corruption that could ordinarily 
result from security breaks, user carelessness or malfunc- 
tions. The levels of security can be tailored to meet the 
needs of your project. 


_ 2Epo 


PVCS 


THE MOST POWERFUL AND 
FLEXIBLE SOURCE CODE 
REVISION & VERSION CONTROL 
SYSTEM FOR PCS AND 

LOCAL AREA NETWORKS 


PROGRAMMERS, PROGRAMMING TEAMS, 
PROJECT MANAGERS, LIBRARIANS AND 
SYSTEM ADMINISTRATORS FIND 

PVCS INDISPENSABLE 


The Preferred Version Control System 


PVCS is now being used in personal computer software 
development environments at hundreds of high-technology 
corporations including: 


Hewlett-Packard 3 Com 
GTE Data Services IBM 
Sperry Texas Instruments 


ROLM Corp. 
The Aerospace Corp. 


Westinghouse Electronics 
Nestar Systems 


Maintains Source Code Written In ANY Language. 
Requires DOS 2.0 or higher. Compatible with the IBM PC, 
XT, AT and other MS-DOS PCs. 


Only PVCS meets the needs of Independent Programmers and Corporations. Once 
you standardize on PVCS, the “Logfiles” used to track and monitor changes are 
interchangable between any PVCS product. You will receive full credit for your 


initial purchase if you upgrade to a higher-priced PVCS. 

Personal PVCS — Offers most of the power and flex- 

ibility of the Corporate PVCS, but excludes the features necessary l Q 
for multiple-programmer projects. 

Corporate PVCS — Offers additional features to maintain source code 
of very large and complex projects that may involve multiple programmers. Includes 
“Branching” to effectively maintain code when programs evolve 

on multiple paths (e.g., new versions for different systems, or a 39 5 
new program based on an existing program). Single user. 

Network PVCS — Extends Corporate PVCS for use on Networks. File 
locking and security levels can be tailored for each project. 

5-Station License $1,000. Call (503) 645-1150 for pricing on 1000 
Licenses for more than 5 Stations. 

TO ORDER: VISA/MC 1-800-547-4000. Dept. No. 350. 
Oregon and outside US call (503) 684-3000. Send Checks, 
POs to: POLYTRON Corporation, 1815 NW 169th Place, 
Suite 2110, Dept. 350, Beaverton, OR 97006. 


YTRON-—== 


High Quality Software Since 1982 
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the package would resolve this 
question. 

On documentation: 1986 was the first 
full year that, to my knowledge, Eco- 
soft had its compiler ported to the MS- 
DOS environment. I have before me 
every review of C88 I could find—a to- 
tal of three: one each from COM- 
PUTER LANGUAGE (Feb. 1986, p. 
134), PC Tech Journal and Dr. Dobb’s. 
All three reviews explicitly complain 
about the documentation. Ecosoft’s re- 
design is to be commended. 

As to the over-the-phone debugging, 
the manual specifically states (p. 52): 
“we cannot debug over the phone.” 
And again, “...the price we charge for 
the compiler does not make allowance 
for phone-in support.” Further, it says 
any bugs must be submitted in writing 
with source code on disk. There is noth- 
ing to misunderstand. If Ecosoft’s poli- 
cy has changed, then the documentation 
must be updated. It is not up to the 
user to infer from the above that Eco- 
soft does provide telephonic support. 

As to the qsort(), no examples are 
given for this function, and the docu- 
mentation simply states that the com- 
pare function “must return an integer 
that is less than, equal to, or greater 
than 0 according to whether the first ar- 
gument is less than, equal to, or greater 
than the second argument.” Strncmp() 
does exactly that. That the compare 
function is limited to two parameters is 
nowhere stated. The fact that Purdum 
relies on the AT&T System V Interface 
Definition to explain the number of pa- 
rameters his qsort() expects shows the 
deficiency of Ecosoft’s own documenta- 
tion. 

Purdum’s concern for the other com- 
pilers’ results on the qsort() are correct 
but not relevant as to the compilers I 
reviewed. Those compilers provided a 
full explanation of qsort’s usage and 
often gave specific examples. Had Eco- 
soft done as much, this issue would be 
moot. 

I wish to make clear that I stand by 
my contention (in the last paragraph of 
the review) that the strong points of this 
compiler—and there are many—as well 
as its excellent pricing easily compen- 
sate for the holes. Though I have not 
seen the latest release of C88, if the bit 
fields have been successfully imple- 
mented and the documentation substan- 
tially improved, I feel this product can 
be very comfortably recommended to 
beginners and hobbyists. 

I wish further to point out that most 
purveyors of compilers balk at anything 
unfavorable found in reviews of their 
product. Few, however, take the added 
step of systematically correcting the de- 
ficiencies noticed by reviewers. Eco- 
Soft’s aggressive resolution of the items 


I identified is praiseworthy indeed and 
indicative of a present concern for the 
user. This further supports my recom- 
mendation of Ecosoft’s package. 


Reviewer and benchmark-writer David 
Kessler responds: The c sort test does 
use the qsort routine, and the routine 
whose address I pass is strncmp, which 
expects three arguments. Andrew Bin- 
stock changed this call to a routine of 
his own which expected two arguments. 
He then added the size as a third argu- 
ment and called strncmp. 

I can’t but agree with Purdum’s com- 
ment that qsort’s passing two argu- 
ments to strncmp, which expects three, 
will have the effect of causing an erro- 
neous comparison to be made. In this 
case, as long as the location on the 
stack contained a number greater than 
four, the comparison would yield the 
correct result (although it might com- 
pare a longer string than was neces- 
sary). 

Although I verified that the files 
sorted correctly, I did not catch the 
strncmp bug for Aztec, Microsoft, and 
Wizard. The correct timings for those 
three compilers are: Aztec 2.6, Micro- 
soft 1.8, Wizard 1.0. 

Lattice calls a routine expecting three 
arguments, so the code was correct. 
MetaWare failed the test for other 
reasons. 

The c sort and shellsort benchmarks 
were based on an application I devel- 
oped some time ago. About a year ago, 
I used that program (which contained 
my own qsort routine) to benchmark 
four compilers. I timed the sorting and 
reporting phases separately and was 
surprised to learn that sort time was in- 
significant compared to the time re- 
quired for producing the rest of the 
report. So, the fact that the timings for 
Aztec, Microsoft, and Wizard only 
changed a little does not surprise me 
greatly. nae 


Datalight discussions 


Dear Editor: 

Your magazine is a continuous source 
of good, hard-to-find information about 
all areas of software. I enjoy every issue, 
but the last one devoted to C was even 
more interesting to me, as C, and lately 
C++, are my preferred languages. Nev- 
ertheless, I would like to comment on 
some aspects of your review of compilers 
under $200. I think that in the review, 
the Datalight Developers Package didn’t 
receive the recognition it deserves. 

The tone of the review, describing it as 
a “straightforward” K&R compiler, 
when others were rated as “full” compil- 
ers, is not fair to this product. 

I use two compilers, Datalight and Mi- 


crosoft 4.0. I must use the Microsoft 
compiler to meet some outside customer 
requirements. Seldom do I find useful 
features of the Microsoft C compiler 
missing in Datalight’s. Alas, the reverse 
is not true. Until now the D model li- 
braries, which I need the most, were not 
available on the Microsoft compiler. 

The documentation, rated as weakest, 
is not meant to be a tutorial. The advan- 
tage is that its small size makes it easy to 
find specific information quickly. Having 
access to the full source code of the li- 
braries helps, and this is not a minor is- 
sue. The source availability adds a lot to 
your understanding of the product, ac- 
complishing a similar role as the docu- 
mentation. The source availability proved 
to be very useful in my own work, as 
when I needed to check if a library func- 
tion could be used reentrantly in real- 
time applications I needed to code. 

The package outputs standard Micro- 
soft object code and can add line number 
information to it. Most users will have 
MASM to write the assembly language 
portion of their software, and MASM 
will bring SYMDEB to the picture. Re- 
sult: source level debugging accomplished 
without hassles. 

About not offering an editor with it, 
I’m sure Datalight could negotiate with 
some of the authors of public-domain 
versions of EMACS to add an editor to 
its package. But unless you are brand 
new to programming, your editor prefer- 
ences will be strong long before you 
come into C. And if you are a beginner, 
C may not even be your best gateway to 
programming either. 

The compiler does come with a fairly 
complete make implementation, which a 
developer will use without misgivings. 

In my dealings with Datalight as a 
standard user, I usually found the re- 
sponsiveness that you only get from 
small, not bureaucratized outfits. I don’t 
know if they had been warned about the 
minor bug reported in the review. But for 
my part, as soon as I received the maga- 
zine, I compiled the code of the article 
with my v.2.23 compiler. It gave me a 
correct answer, unlike what Binstock 
found with his. The point I want to make 
is that by being small, Datalight is capa- 
ble of rectifying things long before the 
larger vendors even notice that they have 
a problem. Personally, I found fewer 
bugs in this product than in any other of 
similar complexity I used. 

I would like to emphasize that Bin- 


' stock’s review was very good indeed, in 


spite of these minor comments, and so is 
your magazine. Thanks for your good 
work. 
George Blat 
Edmonds, Wash. 


11 


The 
8051 Time-Saver. 


. Archimedes 
full power C-51 Kit. 
The ANSI-standard C 
for Intel 8051 microcontrollers. 


Several memory models - Optimization 
options - Important microcontroller ‘clib’ 
functions like ‘printf » 32-bit IEEE float- 
ing point support + Trig, exp and log 
functions - Bit manipulation + Listings 
and cross-references - 255-character 
identifiers » State-of-the-art error 
handling » Fast single-pass RAM- 
compiler « ASM source generation 
option - Macro-assembler - Librarian - 
Relocatable linker » Built in type- 
checking via 'LINT-feature - Large 
symbol table - Standard PROM-support 
by Intel and Tektronix hex - Special 
emulator converter utilities for universal 
symbolic debug - Supports all 8051 
proliferation chips + 


Finish your 8051 projects in record 
time. Program in the standard high-level 
language. Use old ‘generic’ C-code. 
Choose the 8051 Time-Saver. The 
Archimedes full power C-51. 


PC or VAX ? 

(URIS ES 

PRICES: PC at $995.00* 
MicroVAX at $3995.00 
VAX at $4995.00 
* PC-version has 
30-day money-back 
guarantee. 


RE 2 


(415) 771-3303 


Archimedes Software, Inc. 
1728 Union Street 
San Francisco 

m CA 94123 


ARCHIMEDES 
SOFTWARE 


TRADEMARKS: 
Archimedes: Archimedes Software. Inc. 
VAX: Digital Equipment Corporation. 
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Dear Editor: 

Thank you for your in-depth review of 
our C Developer’s Kit in your February 
1987 issue of COMPUTER LAN- 
GUAGE. We at Datalight have always 
enjoyed being in reviews. While reading 
the review, I noted that Datalight came 
in second with wins or ties for first place 
in the benchmarks, second to Microsoft. 
I want to respond to some comments 
made in the review and point out some 
other facts that were omitted. 

First, the bug found by Andrew Bin- 
stock has been fixed. 

Second, the review indicated that the 
Datalight manual had 98 pages, yet it 
contained 238 pages. We have just re- 
leased v.3.00 of our compiler. The new 
manual has 294 pages including many 
new examples and references. 

Third, in looking at the code size table 
it was-clear that the sizes for the Data- 
light compiler were incorrect. All of the 
under $200 compilers had code sizes 3 to 
4 times that of the above $200 compilers. 
After analyzing a disk supplied to me by 
Binstock, I realized that the code sizes 
for the under $200 compilers were not 
actual code size but the object file size. 
The actual Datalight code sizes are com- 
petitive with all other compilers and are 
as follows: 


Cparr 240 
Memref 463 
Math 7719 
Addrmath 294 
Callovrh 54 
Diskio 1210 
Strlib 198 
Prt 786 
Dhry 1063 


The basis of the review was evaluating 
above $200 and below $200 compilers. 
The underlying-assumption here is that 
the above $200 compilers are better. This 
is incorrect. Datalight is extremely com- 
petitive against any of the other MS- 
DOS C compilers today. Our Developer’s 
Kit execution speed is very competitive, 
as pointed out in your review by receiv- 
ing the second-most wins in the bench- 
marks. Datalight is committed to making 
quality software available at affordable 
prices. 

Optimum-C, our new global optimiz- 
ing C compiler (which was not included 
in your review), produces significantly 
faster executing programs. I so strongly 
believe that this new compiler is the best 
compiler on the market today, that I 
have challenged Microsoft C to a C com- 
piler duel. We are looking for fair com- 
petition based solely on performance. 

‘ Roy L. Sherrill IIT 
President, Datalight 


Reviewer Andrew Binstock responds: 
Roy Sherrill is entirely correct that 
compilers under $200 often outperform 
their higher-price counterparts. This is 
especially true in compilation speed. 
Execution speed showed that inexpen- 
sive compilers often beat the larger 
compilers in specific areas and selected 
benchmarks. In terms of outright wins 
in individual benchmarks, DeSmet and 
Datalight finish first and second. Over- 
all performance shows the more expen- 
sive models catching up, with Aztec, 
Microsoft, and DeSmet taking the first 
three places and Datalight finishing 
close to the bottom. 

As Sherrill points out, these results 
were for Datalight’s Developer’s Kit 
and not their Optimum-C compiler, 
which was released after the publica- 
tion of these reviews. 


Notes on C wrap-up 


Interpreters. (General Information ta- 
ble, p. 122). The heads at the top of p. 
122 were switched. The heads under 
Editor (Interactive through Virtual 
memory support) should be on the first 
table. The uncaptioned heads (Type 
through Pretty printer) should be on the 
second table. (For example, Maximum 
line length should be an integer). 


MS-DOS C compilers under $200..-—— 


(Features table, p. 146). The Datalight 
package comes with 228 pages of docu- 
mentation. C Ware’s DeSmet compiler 
supports ROMable code. Ecosoft’s Eco- 
C88 package includes text utilities 
(grep, diff). 

MS-DOS C compilers. (Code Size 
and Totals tables, p. 152). The code 
sizes for C compilers under $200 in the 
first table are taken from .obj files. The 
total code sizes for compilers under 
$200 listed in the second table are actu- 
al code sizes. The total run time for 
Ecosoft’s Eco-C88 compiler did not in- 
clude the Rpt C sort test. 

MS-DOS C compilers. (Performance 
tables, p. 154). MetaWare’s High C 
failed the Rpt C sort test and did not 
run at 60 iterations/minute. 

Microsoft /Datalight benchmarks. 
Datalight is challenging Microsoft to a 
contest. In their advertisement, Data- 
light refers to the benchmark suite pro- 
vided by Microsoft to COMPUTER 
LANGUAGE and used for the tests. 
While it is true that Microsoft did send 
a benchmark suite, we did not use that 
code for our tests —Ed. 


SAS Institute Inc. 
Announces 


Lattice C Compilers for Your IBM Mainframe 


Two years ago... 

SAS Institute launched an effort to develop a 
subset of the SAS® Software System for the 
IBM Personal Computer. After careful study, 
we agreed that C was the programming 
language of choice. And that the 

Lattice® C compiler offered the quality, 
speed, and efficiency we needed. 


One year ago... 

Development had progressed so well that we 
expanded our efforts to include the entire 
SAS System on a PC, written in C. And to 
insure that the language, syntax, and 
commands would be identical across all 
operating systems, we decided that all future 
versions of the SAS System—regardless of 
hardware—would be derived from the same 
source code written in C. That meant that 
we needed a C compiler for IBM 370 main- 
frames. And it had to be good, since all our 
software products would depend on it. 

So we approached Lattice, Inc. and asked 
if we could implement a version of the 
Lattice C compiler for IBM mainframes. 
With Lattice, Inc.’s agreement, development 
began and progressed rapidly. 


Today... 
Our efforts are complete—we have a first- 
rate IBM 370 C compiler. And we are 
pleased to offer this development tool to 
you. Now you can write in a single 
language that is source code compatible with 
your IBM mainframe and your IBM PC. We 
have faithfully implemented not only the 
language, but also the supporting library and 
environment. 

Features of the Lattice C compiler for 
the 370 include: 


Generation of reentrant object code. 
Reentrancy allows many users to share 
the same code. Reentrancy is not an 
easy feature to achieve on the 370, 
especially if you use non-constant 
external variables, but we did it. 

@ Optimization of the generated code. We 
know the 370 instruction set and the 
various 370 operating environments. We 
have over 100 staff years of assembler 
language systems experience on our 
development team. 

1 Generated code executable in both 
24-bit and 31-bit addressing modes. You 
can run compiled programs above the 
16 megabyte line in MVS/XA. 

@ Generated code identical for OS and 
CMS operating systems. You can move 
modules between MVS and CMS 
without even recompiling. 

@ Complete libraries. We have 
implemented all the library routines 
described by Kernighan and Ritchie (the 
informal C standard), and all the library 


routines supported by Lattice (except 
operating system dependent routines), 
plus extensions for dealing with 370 
operating environments directly. 
Especially significant is our 
byte-addressable Unix®-style I/O 
access method. 

@ Built-in functions. Many of the 
traditional string handling functions are 
available as built-in functions, generating 
in-line machine code rather than function 
calls. Your call to move a string can result 
in just one MVC instruction rather than a 
function call and a loop. 


In addition to mainframe software 
development, you can also use our new 
cross-compiler to develop PC software on 
your IBM mainframe. With our cross- 
compiler, you can compile Lattice C 
programs on your mainframe and generate 
object code ready to download to your PC. 

With the cross-compiler, we also offer 
PLINK86™ and PLIB86™ by Phoenix 
Software Associates Ltd. The Phoenix link- 
editor and library management facility can 
bind several compiled programs on the 
mainframe and download immediately 
executable modules to your PC. 


Tomorrow... 

We believe that the C language offers the 
SAS System the path to true portability and 
maintainability. And we believe that other 
companies will make similar strategic 
decisions about C. Already, C is taught in 
most college computer science curriculums, 
and is replacing older languages in many. 
And almost every computer introduced to 
the market now has a C compiler. 


I want to learn more about: 


0 the C compiler for MVS software developers 
O the C tompiler for CMS software developers 
O the cross-compiler with PLINK86 and PLIB86 


today...so I'll be ready for tomorrow. 


Please complete or attach your business card. 


Name 


C, the language of 
choice... 


C supports structured programming with 
superior control features for conditionals, 
iteration, and case selection. C is good for 
data structures, with its elegant implemen- 
tation of structures and pointers. C is 
conducive to portable coding. It is simple 
to adjust for the size differences of data 
elements on different machines. 


Continuous support... 

At SAS Institute, we support all our 
products. You license them annually; we 
support them continuously. You get updates 
at no additional charge. We have a 
continuing commitment to make our 
compiler better and better. We have the 
ultimate incentive—all our software 
products depend on it. 


For more information... 
Complete and mail the coupon today. 
Because we've got the development tool for 
your tomorrow. 


® 


SAS Institute Inc. 

SAS Circle, Box 8000 

Cary, NC 27511-8000 

Telephone (919) 467-8000 x 7000 


Title 


Company 
Address 
City 


State ZIP! 


Telephone 


Mail to: SAS Institute Inc., Attn: CC, SAS Circle, Box 8000, Cary, NC, USA. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


27511-8000. Telephone (919) 467-8000, x 7000 


CLO487 am 


SAS is the registered trademark of SAS Institute Inc., Cary, NC, USA. Lattice is the registered trademark of Lattice, Inc. PLINK86 and PLIB86 are trademarks of Phoenix Software Associates Ltd. 
UNIX is the trademark of AT&T. Copyright © 1985 by SAS Institute Inc. Printed in the USA. 
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The Only Modular IBM PC Based 


SYSTEMS ANALYST WORKBENCH 
se AVAILABLE TODAY 


Automation 
starting at 


"290. 


Qty = 50 Price52,7 2° 


COMPUTER-AIDED SOFTWARE ENGINEERING 
..... Your Way 


STEP 1 DIAGRAMMING WITH A FUTURE: The Visible Analyst - The right place to start for NEW SYSTEM 
DEVELOPMENT or DOCUMENTING EXISTING SYSTEMS. Features include: mouse oriented graphics, 
custom symbol/forms generator, tree file structure manipulation with unlimited nested decompo- 
sitions, variety of line styles including straight, curved, dashed and piped, flexible text processing 
and editing, object oriented editing including rubberbanding and block move for 
FAS TBUIED™~ *S95e 


— a 


SEZ THE STRUCTURED UPGRADE: The Visible Rules - Brings Yourdon or Gane & Sarson structured 
methods into your company. Features - menu selectable expert rules for Yourdon or Gane & Sarson 
methods, automatic level balancing, six different consistency checks of diagrams or projects, 
validates project design - output data ASCII Formats provided in 200 page typeset manual with three 
tutorials. *595,°° 


Sele) THE WORKBENCH UPGRADE: The Visible Dictionary - Features fast, intelligent and comprehensive 
dictionary with extensive report Spent and automatic population. ASCII File Formats provided for 
linking. *595,°° ra 


STEP 4 THE NETWORK UPGRADE: The LAN Based Workbench - Currently under development for the Novell 
Advanced Netware 286 Series of LAN. Features include file sharing and record locking, levels of 
security and much more. Available Soon. No additional charge for people on our 
Update/Maintenance program. 


Syme eS) UPDATE/MAINTENANCE PROGRAM: *50. per Tool per Year. Stay tuned with the EVOLUTION IN 
SOFTWARE AUTOMATION with our low cost Update/Maintenance program. 


COMPARE OUR PURCHASE PRICES AND UPDATE/ 
MAINTENANCE PRICES WITH OUR COMPETITORS!!! 
THEN CALL 617-369-1800 
Start Experiencing THE VISIBLE SOLUTION ™ Today!!!!! 


VISIBLE SYSTEMS CORPORATION 
49 Lexington St., Newton, MA 02165 
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===>» PROGRAMMING 


his being the 
mm >> April Fools’ issue, 
I felt a strong ob- 


ligation to provide something specious, 
dry, and puckish by way of a column. I 
flinched, however, at one frightening pos- 
sibility—suppose nobody noticed? (Have 
you ever wondered why professionals so 
seldom go on strike? Same reason.) 

As a safer course, I decided to take 
this opportunity to celebrate in print 
some of the design and engineering 
gaffes that I have run afoul of over the 
years. In all cases, these are fundamental 
decisions that—once I understood that 
they were deliberate and premeditated— 
elicited the thunderstruck remark, “You 
must be joking!” 

These are also decisions that have cost 
me and other practitioners of the pro- 
gramming trade countless hours of pro- 
ductivity, either because of the high error 
rates they lead to or because of the ener- 
gy that must be dedicated to doing battle 
with their consequences. We’re talking 
about the April Fools’ Hall of Fame for 
data processing. In no particular order, 
here are some of my most unhousebroken 
pet peeves. 


The NUXI problem 

I guess DEC gets principal credit for this 
one, but I’m not sure. It seems that once 
upon a time (in the early 60s), a com- 
pany called IBM married the disparate 
technologies of scientific and commercial 
computing into one cohesive family of 
machines called System/360. Its up- 
graded form, System/370, still domi- 
nates mainframe computing, in case you 
hadn’t noticed. Never mind all the mis- 
takes they made as pioneers, the fact is 
that IBM succeeded in many important 
ways. 

System/370 also influenced many sub- 
sequent machine architectures. 

Several oft-imitated features are: 8-bit 
bytes; twos complement integer arithme- 
tic on 1, 2, and 4-byte integers; and byte- 
level addressing using the lowest 
addressed byte as the address of a multi 
byte datum. Yes, I know there are still 


» ON PURPOSE 


You must be joking 


By P.J. Plauger 


significant architectures in use today that 
differ in one or more of those attributes, 
but there are also gazillions of lines of 
code (written in FORTRAN, Pascal, 
and C, among other languages) that 
work right only if all those attributes are 
as stated. And if you list the best selling 
computers of all sizes, this class tops the 
list. 

When DEC introduced the PDP-11, it 
had all these attributes. It differed from 
System/370 in one important way, how- 
ever. Whereas on System/370 a 2-byte 
integer had its more significant byte at 
the lower-byte address, the PDP-11 put 
its less significant byte there. If you write 
O for the less significant byte and 1 for 
the other, then System/370 is a “big-en- 
dian” with integers stored as 10, and 
PDP-11 is a “little-endian” with integers 
stored as 01. Some people say they have 
different “byte sex.” 

My first tip-off that something fishy 
was going on was when I ran across the 
SWAB (swap bytes) instruction in the 
original PDP-11 manual. It struck me as 
silly to dedicate a precious instruction 
merely to optimizing a left rotate by 8 
bits—surely that didn’t happen all that 
often. Then I reread the description of 
data formats, slapped my forehead, and 
expostulated (in the general direction of 
Maynard, Mass.,) “You must be joking!” 

The only reason I can contrive, to this 
day, for creating a new way of ordering 
bytes is that you can locate the smaller 
integer (1-byte) within the larger (2- 
byte) without incrementing the address. 
In sixteen years of living with little-en- 
dian architectures, I have encountered a 
significant number of bugs encouraged 
by this latitude, but never a case where it 
truly makes life better. Far worse, the in- 


troduction of variant byte orders has cre- . 


ated a whole bestiary of difficulties in 
moving multi byte data among machines 
and in writing programs that run on di- 
verse instruction sets. We early users of 
the PDP-11 quickly found uses for that 
SWAB instruction in all the ad hoc 
translation programs we had to contrive 
to get existing data (and cross-assembled 
programs) onto the PDP-11 from other 
machines. And we slowly learned all the 
subtle ways that byte-order dependencies 
can creep into code, particularly in the 
hands of programmers innocent of the 


evil ways of hardware designers. 

My favorite name for this syndrome is 
“the NUXI problem.” I believe Dennis 
Ritchie coined the term as a way of de- 
scribing the putative effect on UNIX 
when moved between architectures with 
insufficient forethought. It gets byte- 
swapped, or NUXIed if you wish. 
(NUXI is not a trademark of TAT &.) 

The real killer, however, lies not in 
that simple SWAB kludge that came 
with the PDP-11 but in all the variant 
byte orders that have come afterward. 
There are only two ways you can order 
two bytes (for instance 10 and 01) but 
with four or more bytes you can get pret- 
ty creative. For long integers, I know of 
machines that use 0123 (VAX), 3210 
(System/370, MC68000), and 2301 
(PDP-11). PDP-11 and VAX floating 
point somehow ended up with 67452301; 
Intel and Motorola both use IEEE float- 


ing format, but the former is 012345677 


and the latter is 76543210. The 
NSC32016 uses 0123 for integers in data 
space, and 3210 for constants embedded 
in the instruction stream. AT&T’s 3B2 is 
exactly the reverse. And if you think 
these are bad, I know of a significant 
newcomer that’s even more exciting—but 
I am constrained by a nondisclosure 
agreement from telling you what the ma- 
chine is or how the designers could con- 
trive yet another variation on this 
overworked theme. 

Still another sad side effect of this ar- 
bitrary variation in byte ordering haunts 
the design of UNIX itself. As a portable 
operating system, UNIX is potentially 
capable of enforcing a standard format 
for disk-based file systems across multi- 
ple architectures. It’s always the same 
code manipulating the control informa- 
tion of a file system, regardless of the 
machine architecture you’re running on. 
Unfortunately, that control information 
(called inodes, superblocks, and free lists 
in UNIXese) involves lots of multi byte 
data, and that data is read and written 
by the UNIX resident in native byte or- 
der for the host machine. What this 
means is that you can have two machines 
running identical releases of UNIX and 
equipped with identical disk (or diskette) 


15 


drives, but you can’t make a file system 
on one machine and read it on the other 
if the CPUs support different native byte 
orders. I am told that this behavior was 
the result of an intentional decision made 
in the early days of porting UNIX about. 
I was never privy to the reasons behind 
the decision, but there are many small 
ways in which UNIX seems to presume 
that file systems are the private property 
of the machine that first made them, and 
not to be involved in interstate com- 
merce. You can guess my reaction when 
I heard of this decision. 

If performance was a consideration, 


then it was a misplaced concern. The 
IDRIS operating system has always sup- 
ported a standard byte order for file sys- 
tems, regardless of host. It just swaps 
bytes around as needed, as control infor- 
mation moves in and out of memory. We 
have never measured a significant perfor- 
mance degradation from this extra work. 
On the other hand, having truly inter- 
changeable file systems has been invalu- 
able in moving data among diverse 
IDRIS machines (and in moving IDRIS 
to new machines, for that matter). I have 
railed too often in the past about the 
ghettoization of the UNIX community to 


DisplayExpress™ and C-Display Librarian™ come with superb, 
professionally written documentation 


Here’s the quick, easy 
way to make screens, 
create demos and 
write better programs 


DisplayExpress °99 


Helps you design the screens as easily as you would type a letter. It’s fast, user-friendly and easy 
to learn. And itallows you to create demos, presentations and continuously running shows without 


writing a single line of code. 


C-Display Librarian *99 
Increases your productivity and helps you write better applications. 96 functions specifically 


designed for BIOS video, screen editing, data entry and validation and bit mapped graphics. 
Compatible with Lattice C and Microsoft C, Fortran and Pascal compilers. 


Available immediately for IBM and Tl computers. 
By mail or write for the name of the dealer nearest you. 


SYDETECH 


SYSTEM DEVELOPMENT TECHNOLOGIES 
43-23 Colden St., Suite 17C, Flushing, NY 11355, (718) 886-0221 
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bore you further with this particular dis- 
cussion. Let me just end this topic with a 
whimsical sigh that the NUXI problem 
bites in so many subtle ways. 


Militant segmentism 

Intel gets credit for this one. Picking on 

the architecture of the Intel 8086 family 5 
is like shooting fish in a barrel, but I’m 

not going after the obvious shortcomings 

here. Strong market forces were pulling 

this design in several directions (see “Son 2 
of PC Meets the C Monster,” COM- 

PUTER LANGUAGE, Feb. 1987, pp. 

41-44), which explain a number of the 
peculiarities of the 8086, even if it 

doesn’t fully excuse them. 

What bugs me the most is the number 
of small decisions that prevent us imple- 
mentors from glossing over a Balkanized 
address space. The Intel 8086 is a seg- 
mented architecture. This means that a 
program’s memory is conceptually 
chopped up into hundreds, or even thou- 
sands, of chunks, each of which concep- 
tually is just big enough to hold one 
function or data object. With the kind of 
hardware access checking supported by 
the 80286 and 80386 family members, 
your program should quickly discover 
many of the bad jumps or data pointers 
that otherwise plague debugging and 
lower program reliability. However, those 
two “‘conceptually’s” should warn you 
that few, if any, implementors push pro- 
gram segmentation to this logical ex- = = 
treme. In fact, most programmers and all 
compilers stuff functions and data ob- 
jects willy nilly into just a few segments. 
The checking, when available, is largely 
subverted. 

What bugs programmers most is the 
relatively small size of those segments. 
You can’t support a group of functions or 
a data object larger than 64K as a single 
segment. Once the function group gets 
large, you must use 4-byte pointers to ad- 
dress the individual functions and inter- 
segment calls to enter them. Once a data 
object gets large, you must use a 4-byte 
pointer to address it and perform truly 
horrendous arithmetic to step through it. 
Since there is a significant increase in 
code space and execution time once you 
start trafficking in 4-byte pointers, you 
naturally avoid them as long as possible. 
This starts you worrying about code and 
data sizes (diverting energy in the solu- 
tion away from just solving the original 
problem) or mixing short and long point- 
ers (imposing structure and complexity 
on the solution that is not intrinsic in the 
original problem). 

However you look at it, the architec- 
ture gets in the way. 

A particular nuisance that plagues us 
compiler vendors is that we must ship the 
same support libraries compiled in a 
number of different ways so the custom- 
er can have a library consistent with his 


choice of pointer sizes. 

Half the libraries could have been 
eliminated had Intel made one small de- 
cision differently. 

When the 8086 executes an intraseg- 
ment call, it pushes the instruction point- 
er (IP) on the stack and jumps to the 
called function. An intrasegment return 
instruction pops the.IP to continue ex- 
ecution in the caller just past the call. 

For an intersegment call, however, the 
machine must push both the IP and the 
code segment register (CS), because the 
call jumps by loading new values into 
both IP and CS. To get back, there is an 
intersegment return to pop both CS and 
IP. Since the two calling sequences are so 
different, the caller had better agree 
with the callee, lest madness ensue. 

Now, my first reaction upon reading 
the 8086 manual was to say, “Oh, I see. 
You can merge the two models with a 
simple trick.” The trick was to provide 
two entry points for each function, one 


. with a “far” name and one with a “near” 


one, as in: 


NEAR—func: 
pushcs 
FAR—func: 


You can then perform an intersegment 
(or far) return unconditionally. At the 
cost of an extra push and pop of CS, the 
near function is merged with its far 
equivalent. Neat. Unfortunately, this 
doesn’t work. Why? Because an interseg- 
ment call pushes CS on the stack before 
it pushes IP. And the code needed to pick 
up IP, push CS, then push IP again is a 
bit harder to shrug off—particularly if 
your calling sequence doesn’t permit you 
to clobber any registers before they are 
pushed on the stack. If there is any fun- 
damental reason why CS and IP couldn’t 
have been stacked in the other order, it is 
beyond me. When I saw my beautiful 
trick go up in smoke, I faced the general 
direction of Aloha, Ore. and said, “You 
must be joking.” 

Now let’s look at data pointers. If you 
want to poke about within a data object 
larget than 64K, you have to grit your 
teeth a lot while writing the code. To ac- 
cess the object, you must load the 4-byte 
pointer into a segment register and an in- 
dex register. There are nice instructions 
for doing this. But once you put it there, 
you can’t do arithmetic on the full point- 
er since you can’t add a carry out of the 
offset part to a segment register. So you 
shuffle the segment register to a data 
register to do the arithmetic, then put it 
back. Sigh. 

Even in a data register, a segment val- 
ue is a tough beast to do arithmetic on. 
For an 8086, 80186, or 8088, a carry out 
of the offset requires that you add 4,096 
(!) to the segment to get to the next con- 


tiguous byte in memory. You also have a 
choice of 4,096 ways to represent the ad- 
dress of any particular byte in memory. 
So comparing two pointers just for equa- 
lity requires either that you perform a 
nontrivial calculation for the comparison, 
put both pointers in canonical form be- 
fore each comparison, or keep all point- 
ers in canonical form at all times. None 
of these choices leads to compact code. 

Okay, I’m willing to forgive the origi- 
nal design of the 8086 for being short- 
sighted, for the reasons given in an 
earlier article (“Son of PC” again). But 
with the 80286, Intel had a second 
chance. For this chip, and the later 
80386, the segment portion no longer has 
a fixed numerical relationship to the off- 
set portion of a pointer. Depending upon 
how the operating system loads up the 
segment descriptor tables, you can map 
segment numbers to physical addresses 
almost any way you’d like. Almost. 

Now, my first reaction upon reading 
the 286 manual (later renamed the 
80286) was to say, “Oh, I see. You can 
merge adjacent segments to make an ob- 
ject larger than 64K with a simple 
trick.” The trick was to assign segment 
number WV to the first 64K of the data 
object, then segment number V+/ to 
the next chunk, and so on for as long as 
necessary. With this preparation, pointer 
arithmetic is almost indistinguishable 
from long integer arithmetic, just as it is 
on machines with large flat address 
spaces. It is still not as easy as one would 
like, but it’s reasonable. 

Unfortunately, this doesn’t work. 
Why? Because two bits of the segment 
value are used to specify requested ac- 
cess, not to select the segment descriptor. 
A third bit selects which table (local or 
global) contains the segment descriptor. 
And these happen to be the three least 
significant bits of the value. So you’re 
back to turning a simple carry from the 
offset into an add.of-eight (or possibly 
four) to the segment, thereby destroying 
any simple flattening of the address 
space. If there is any fundamental reason 
why these bits couldn’t have been put in 
the high part of the value, it is beyond 
me. When I saw my beautiful trick go 
up in smoke—well, you get the drift. ’m 
all in favor of segmented architectures, 
by the way, as long as either the seg- 
ments are large enough to stay out of my 
way or I can pave over the segmentation 
from time to time. 

I call the attitude that says this is not 
necessary “militant segmentism.” I be- 
lieve that it led to the early demise of the 
Zilog Z8000 (which had the jump on the 
Intel 8086 and the Motorola 68000) and 
to the stillbirth of the Intel 432. Both of 
these segmented architectures were de- 
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SDT. Diagramming 


Tool 


COMPUTER AIDED 
PROGRAM DESIGN 


Avoid costly program requirement over- 
sights and misunderstandings. Minimize 
design effort and increase design qual- 
ity. View, review, analyze, and refine 
ideas without getting buried in the im- 
plementation details. See at a glance 
data and logic within a much broader 
context than can be attained using 
conventional techniques. Produce high 
quality documentation that can be easi- 
ly maintained during the entire program 
life-cycle. 

SDT is a powerful structured diagram- 
ming tool designed to complement mod- 
ern structured languages. Based on 
Warnier/Orr Methodology, the diagram- 
ming process produces designs that are 
structurally identical to structured pro- 
gramming languages. The free form 
textual nature of SDT lets you create 
designs ranging from informal pseudo 
code to rigorous PDL. 


SDT presents you with an electronic 
diagram worksheet or sketch pad — a- 
portion of which is viewed on the video 
screen. You see the diagram exactly as 
it will appear on the printer and immedi- 
ately see the results of any changes. 
True WYSIWYG. 


A comprehensive set of easy to use 
editing and structuring commands cre- 
ates an environment whereby you, the 
designer, can focus on the creative 
aspects while the computer automatical- 
ly handles the tedious and time-con- 
suming diagramming chores. 
Diagrams can be printed in several 
different formats including headers and 
footers that can be customized. Large 
wall diagrams can be produced for 
development work or a hierarchical fam- 
ily of smaller diagrams can be printed 
— sized for documentation manuals. 
SDT is used by many major corpora- 
tions and government agencies. 
Requires: IBM PC, DOS 2.x, 3.x, 
256K 
Price: $199.00 MC, VISA 
30 Day Money Back Guarantee 
To order SDT or for information including a 
free demo, call or write: 
Varatek Software Architects 
523 Winter Street 
No. Andover, MA 01845 
(617) 685-7003 
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Windows, Data Entry, Help Management, Menus, 
Text Editing, plus ... 


SOURCE CODE 


Vitamin C 


It’s good for your system! 


The Vitamin C Difference 


With Vitamin C, your applications come 
alive with windows that explode into view! 
Data entry windows and menus become a snap, 
and context sensitive pop-up help messages 
are nearly automatic. 

With VCScreen, you'll save time by inter- 
actively painting windows and forms so what 
you see is what you get! Then, one button 
generates C source code ready to plug into 
your program and link with Vitamin C. 

Easy enough for the beginner. Versatile 
enough for the professional. Vitamin C’s open- 
ended design is full of “hooks” so you can 
intercept and “plug-in” special handlers to 
customize or add features to most routines. 

Of course, Vitamin C includes all source 
code FREE, with no hidden charges. /t always 
has. That means you'll have everything you 
need to adapt to special needs without spending 
hundreds of dollars more. 


Create as many windowsas you like with 
one easy function. Vitamin C automatically 
takes care of complicated tasks like saving 
and restoring the area under a window. 

Options include titles, borders, colors, pop- 
up, pull-down, zoom-in, 4-way scrolling, scroll 
bars, sizes up to 32k, text file display & editing, 
cursor display, and more. 

Unique built-in feature lets users move and 
resize windows during run-time via a definable 
key. 

Access the current window by default ora 
specific window any time, even if it’s hidden or 
invisible. Save and load windows on disk for 
more versatility! 


Data Entry 


Flexible dBase-like data entry and display 
routines feature protected, invisible, required, 
and scrolling fields. Picture clause formatting, 
full color/attribute control, selection sets, single 
field and full screen input, and unlimited data 
validation via standard and user definable 
routines. That means you aren't locked into 
one way of doing things. 

Vitamin C even provides true right-to-left 
input of numeric fields with dynamic display of 
separators & currency symbols. 


High Level Functions 


Use our intergrated help management, 
multi-level menus, and text file routines, or 
build your own handlers using Vitamin C’s basic 
windowing and data entry routines. 


Standard help handler provides context 
sensitive pop-up help messages any time the 
program awaits key strokes. The help text file 
is stored on disk and indexed for quick access. 
So easy to use that a single function initializes 
& services requests by opening a window, 
locating, formatting, displaying, and paging 
through the message. 


Multi-level ‘‘MacIntosh’”’ & ‘‘Lotus” style 
menus make user interfaces and front endsa 
snap. Menus can call other menus, functions, 
even data entry screens, quickly and easily. 


Text editor windows can be opened for 
pop-up note pads, memofields, or general pur- 
pose editing. Features include insert, delete, 
word wrap, and paragraph formatting. 


yy 


vCScreen 
Screen Painter/Code Generator 


Just as Vitamin C’s reusable functions speed 
your programming, VCSreen makes it even 
faster and easier by automatically generating 
C source code for your data entry screens! 

With VCScreen’s interactive screen editor, 
you actually draw your forms. You can define 


input, output and constant fields, headings, | 


boxes, lines and even a window for the form to 
run in. 

What you see is what you get. If you don’t 
like the position of an object, just “pick it up” 
with the cursor and move it! Changing colors, 
attributes, copying, and deleting is just as 
easy. 

VCScreen generates readable C source 
code. It declares variables with names you 
provide and can even generate structures. 

With VCScreen choosing the right functions, 
parameters and sequences, and Vitamin C 
supplying the functions to choose from, you can 
stop worrying about semi-colons, matching 
braces, and calling conventions and concentrate 
on creating your application! 


30 Day 


a full refund of the purchase price. 


Money Back 
Guarantee 


Better than abrochure. More thanademo 
disk. If you’re not satisfied, simply return | 
the package within 30 days and receive’ 


Vitamin C ........ $225.00 


Includes ready to use libraries, tutorial, 
reference manual, demo, sample, and example 
programs, and quick reference card. ForiBMPC 
and compatibles. Specify Microsoft, Lattice, 
Computer Innovations, Aztec, Mark Williams, 
Wizard, DeSmet, or Datalight C compiler AND 
compiler version number when ordering. 


VitaminC Source ... FREE* 


*Free with purchase of Vitamin C 


VCSCreein’ . be 8 $99.95 
Requires Vitamin C and IBM PC/XT/AT or 
true compatible. 


ALL ORDERS: 


SHIPPING: $3 ground, $6 2-day air, $20 
overnight, $30 overseas. Visa and Master Card 
accepted. All funds must be U.S. dollars drawn 
on a U.S. Bank. Texas residents add 74% 
sales tax. 


For Orders or More Information, Call... 


(214) 245-6090 


Creative Programming Consultants, Inc. ~~ 
Box 112097 Carrollton, Texas 75011. 


signed, for no good reason that I can see, 
in such a way that their 64K segments 
could not be merged. The Intel 8086 
family has a strong toehold (for obvious 
reasons), so I don’t expect it to fade from 
the scene the same way. And the 80386 
may have solved the small segment prob- 
lem. But meanwhile there are lots of ki- 
loprogrammer hours diverted from the 
real problems at hand. 


Arrays in C 

This one goes to Dennis Ritchie, so I'll 
keep it short. (It’s a lot easier to zing a 
diffuse corporate entity than a single in- 
dividual who has clearly done so many 
things right.) 

People like to knock several aspects of 
the C language—its terseness, lack of 
checking, bizarre declaration syntax, etc. 
All of these have been blamed, with 
some degree of justification, for higher 
error rates among C programmers. But I 
think one aspect of C rivals all of those 
already cited and is almost never men- 
tioned as a problem area: C program- 
mers can’t tell the difference between 
pointers and arrays. It is fundamental to 
the design of C that nearly all references 
to arrays within an expression are con- 
verted to pointer values. Thus, given the 
declaration: 


int arr[ 10]; 
the expression: 
arr[2] 


selects the third (counting from zero) 
element of the array. In a language like 
FORTRAN, this is obvious; in C, it de- 
pends upon several subtleties. First, the 
subscript operator is replaced by its exact 
equivalent: 


S(ang 2) 


Then, because C is a language of (most- 
ly) scalar expressions, the term arr is re- 
placed by the value of the pointer to the 
first (number zero) element of the array, 
and the type of the term is changed to 
“pointer to int” because arr is an array 
of ints. Finally, the 2 is scaled by the size 
of int data objects on the target machine, 
so the pointer addition gets you to the 
proper int within the array when the in- 
direction is performed. 

All of that is explained, in some form, 
early in the career of every C program- 
mer. The conversion of arrays to pointers 
in expressions happens so often and so ef- 
fortlessly that programmers quickly learn 
to write p/i] (where p is a pointer type) 
as freely as a/i/. And they learn to de- 
clare array arguments such as: 


int fa) 
char al10] 


knowing that C will pass a pointer to the 
array rather than copy the whole array 
contents. That’s the good news. 

The bad news is that skilled and intel- 
ligent C programmers come to me regu- 
larly with bugs caused by declaring a 
pointer data object where they really 
needed an entire array, or vice versa. 
Even worse, several compilers in common 
use will now convert arrays to pointer 
values so quickly that useful expressions 
such as &a are outlawed. (Guess what I 
said when I tripped over that one in the 
UNIX C compiler?) The discussions on 
this topic that I have enjoyed in X3J11 
Standards meetings have been heated, 
circular, and frustrating. Attempts to get 
skilled C programmers to see array 
names as anything other than some form 
of pointer constants can often border on 
the impossible. With twenty-twenty hind- 
sight, I think that Ritchie should have 
restricted the implicit conversion of ar- 
rays to pointers to just the subscript 
operator. 

Of course, you would have to write 
f(&a/0]) in places where C programmers 
gleefully write f(a), but I find that incon- 
venience a small price to pay for the 
clarity of understanding that should 


ensue. 

It would also have made it possible to 
transform arrays into first-class objects 
that you could pass as arguments and as- 
sign, just like you do structures and un- 
ions these days. 

It is often the case that the fundamen- 
tal strengths of a design also contain the 
seeds of its fundamental weakness. I be- 
lieve that, in the case of C, this funda- 
mental approach to keeping expressions 
scalar in the early days is more of a limi- 
tation on the language than anything else 
that has been cited. 


Apologia 

Having gotten all this off my chest, I feel 
more like Andy Rooney than Clive 
Barnes—but what the heck, it’s April. 
On a more serious note, I would like to 
confess that I have designed more than 
one computer architecture (for pay) and 
more than one programming language 
(ditto). I can’t say that I’ve done any 
better than the commercial successes I’ve 
just taken several swipes at. 

So before you start writing irate letters 
because I zinged your favorite chip/lan- 
guage/designer, please note that I at 
least have the decency to be humble 
about my criticism, if not contrite. 


FULL AT&T C++ for half the price of our competitors! 


Guidelines announces its port of version 1.1 of AT&T’s C++ translator. As an 


object-oriented language, C++ includes: 
constructors and destructors, data hiding, and data abstraction. 


classes, inheritance, member functions, 
‘Object-oriented’ 


means that C++ code is more readable, more reliable and more reusable. And that 
means faster development, easier maintenance, and the ability to handle more 


complex projects. 


C++ is Bell Labs’ answer to Ada and Modula 2. C++ will 


more than pay for itself in saved development time on your next project. 


C++ 


from GUIDELINES for the IBM PC: $195 


Requires IBM PC/XT/AT or compatible with 640K and a hard disk. 
Note: C++ is a translator, and requires the use of Microsoft C 3.0 or later. 


Here is what you get for $195: 
The full AT&T vi.1 C++ translator. 


Libraries for stream I/O and complex math. 
"The C++ Programming Language", the 
definitive 327-page tutorial and description 
by Bjarne Stroustrup, designer of C++. 


Sample programs written in C++. 
Installation guide and documentation. 
30 day money back guarantee. 


To order: 
send check or money order to: 


GUIDELINES SOFTWARE 
P.O. Box 749 
Orinda, CA 94563 


To order with Visa or MC, 
phone (415) 254-9393. 
(CA residents add 6% tax.) 


C++ is ported to the PC by Guidelines under license from AT&T. 
Call or write for a free C++ information package. 
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Wendin’s Toolbox Tech 


An Introduction to Wendin’s 
Operating System Toolbox 


This toolbox gives you a hands-on demonstration of 


how multitasking operating systems work. 


Have you ever spent creative hours 
building things with Tinkertoys or 
an Erector set? Wendin’s Operating 
System Toolbox gives you the same 
hands-on experience with operating 
system architecture that an Erector 
set gives you with mechanical engi- 
neering. You can use the toolbox as 
a development tool to write a cus- 
tom operating system, or as a learn- 
ing aid to discover how mullti- 
tasking operating systems 
work. If you’ve ever wanted 
to build a better DOS, or 
see how big operating sys- 
tems like VAX/ VMS and 
UNIX really work, this 

product is for you. 

The toolbox comes 
with complete source 
code, ready to compile. 
The roughly 15,000 lines 
of source code are librar- 
ied to make the system fit 
on two floppy disks. About 
85% of the system is written 
in C, and the remainder in 
assembly language for speed. The 
package comes with a 300+ page 
manual that describes how to build 
systems with the toolbox, and how 
the kernel works. 


Kernel Architecture 


The basic architecture of the kernel 
was designed around the VAX/VMS 
operating system. As shown in 
Figure 1, there are three major 
subsystems: the scheduler, memory 
manager, and I/O system. The ker- 
nel’s subsystems communicate 
through common data structures 
which describe processes, memory 
usage, and devices. 

Processes (or tasks) execute in 
4 different accéss modes, depending 
on the level of access to system data 
structures they need. USER access 
mode, the least privileged, is where 
application programs execute, to 
keep other users’ data protected. 


Command Language Interpreter 


“Memory 
“7 Management, 


System-Wide 
Protected 
Data Structures + Device 
+ Page Tables Drivers | 
- VO Databasefo 
“\° Scheduler /~_ 
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Figure 1. Layered architecture of Wendin’s 
Operating System Toolbox. 


The command language interpreter, 
or user interface, executes in 
SUPERVISOR mode, so that it can 
oversee the execution of user pro- 
grams. The built-in Record Manage- 
ment System (RMS) executes in 
EXECUTIVE mode. Device drivers 
and process control services exe- 
cute in KERNEL mode, the most 
privileged access mode. This allows 
other layers to make calls to a 
device specific layer, thereby making 
them device independent. 


Scheduling 


The toolbox schedules processes 
using the same sophisticated algo- 
rithm that VAX/VMS uses. Ready 


processes are collected in compu- 
table queues according to their 
current priority (0-31). Waiting pro- 
cesses are collected in other queues 
depending on their state (hiber- 
nating, suspended, waiting for I/O 
to complete, and so forth). A pro- 
cess’ priority may be temporarily 
elevated so that it will be more 
likely to execute first when it is 
done waiting. For example, 
when a process is waiting for 
keyboard input, it remains 
in LEF (an I/O wait state) 
until the read has com- 
pleted. When the read 
completes, the process 
priority is elevated to 


quick. 
Processes are moved 
by the scheduler from 
state to state according to 
the diagram shown in 

Figure 2. New processes 
enter the system via a CREPRC 
(create process) system call, 
and are immediately placed on a 


U 
Mode Computable queue. Processes leave 


the system when deleted by a 
DELPRC (delete process) system 
call, which automatically makes the 
process current before deleting it. 
This means that there is only one 
path in or out of the system. 

To select the next current pro- 
cess, the scheduler scans the com- 
putable queues for the highest pri- 
ority process, and removes it from 
its queue. The process is then 
placed in the CUR state, and is 
executed. When a system event 
such as a timer tick or keypress 
occurs, the current process is placed 
back on a computable queue, and 
the event is serviced by some kernel 
component. After servicing the 
event, the scheduler finds another 
computable process to run. 

When a process requests to be 
placed in a wait state such as 


make response time |~ 


= 


Process 
leaves 
the system 
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Figure 2. Scheduling paths and process states. 


HIBernate or SUSPend, or if it re- 
quests a system resource that is not 
currently available such as a waited 
1/O or a DOS service, it is moved 
from the CUR state to the appro- 
priate waiting queue (LEF, HIB, 
SUSP, or WDOS) until the resource 
becomes available. Once the re- 
source is made available, the pro- 
cess is moved from its wait state to 
a computable queue, where it may 
be selected by the scheduler. In the 
case of HIB and SUSP, the process 
will wait until another process 
makes it computable with a WAKE 
or RESUME system call. A process 
can also wake itself up with a sched- 
uled wakeup by calling the SCHDWK 
system call. 


Memory management 

The memory manager keeps track 
of available memory in 512-byte 
chunks called pages just like VAX/ 
VMS. It uses a table of page descrip- 


tors to keep track of which pro- 
cesses own the individual pages, 
and which access mode they were 
allocated in. Pages can be assigned 
to a specific process through the 
CRETVA (create virtual address) 
system call, and returned to the 
system with the DELTVA (delete 
virtual address) system call. Pages 
can also be allocated for global use 
and assigned a name so that pro- 
cesses can share data in memory. A 
process that wants to allocate 
memory to share with other pro- 
cesses calls the CREGBL (create 
global memory block) system call. 
Other processes can then access 
the global memory block by name 
using the ACCGBL (access global 
memory block) system service. 
When a global memory block is no 
longer needed, it may be returned 
to the system with a DELGBL 
(delete global memory block) sys- 
tem call. 
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Input/Output System 

The I/O system handles all process 
requests for interaction with hard- 
ware and software devices. Hard- 
ware devices represent actual hard- 
ware, such as disks, terminals, and 
printers. Software devices include 
mailboxes (memory-resident data 
pipes) and the null device (bit 
bucket). I/O is supported through 
two levels of organization: device- 
specific (QIO) and device-indepen- 
dent (RMS). QIO device drivers 
deal directly with the physical pro- 
perties of the device (for example, 
track size on a disk, or baud rate for 
a terminal). The RMS (Record Man- 
agement System) level supports 
device-independent system calls 
which call the QIO level to do the 
work. This means that RMS isn’t 
responsible for knowing about the 
specific characteristics of a device. 


The User Interface 


The final and most important com- 
ponent of an operating system built 
with the toolbox is the user inter- 
face. This C function is called by the 
kernel whenever it makes a new 
process. It is up to the designer to 
determine what a process should 
do. For example, some processes 
should read commands from their 
standard input device. Others should 
just run a program and leave the 
system. The user interface can be as 
simple as the MS-DOS interface or 
as sophisticated as the Macintosh 
windowing environment. As a de- 
velopment kit, it’s powerful. 

As a learning aid, it’s fascinating. 
Wendin’s Operating System Toolbox 
is an in-depth tour of an interesting 
field that simply can’t be passed up 
for the price. 

Minimum system requirements 
include an IBM PC/XT, AT, or true 
compatible with at least 256K run- 
ning MS-DOS or PC-DOS. 


ee 
Operating System 
Toolbox: $99 
Wendin, Inc. 

PO. Box 3888 
Spokane, WA 99220 
(509) 624-8088 
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~ Object Lesson 


It's clear that building all new software 
from scratch isn't a very productive way 
to work. 

But that's been the only option open | 
for developers. Until now. 

Software Evolution 

PPI's object-oriented software engi- 
neering environment lets designers and 
programmers build their own reusable 
Software-ICs®, and use Software-ICs 
built by others—giving them the same 
advantages integrated circuits give 
hardware engineers. 

No longer do systems have to be created 
from scratch. 

The PPI environment is the only object- 
oriented environment available today for 
C language developers. It includes an 
integrated family of object-oriented tools 
that speed up development time, reduce 
complexity, and simplify future enhance- 
ment to systems. 

Objective-C® is the object-oriented pre- 
compiler that lets you build complex systems 
from reusable components, using small 
amounts of new code to attach the parts. 

Vici™, the Objective-C interpreter, is a 
prototyping and debugging tool that lets 
you test code interactively. 

The PPI Software-IC library can be incor- 
porated into programs immediately, as stand- 
alone components, or as a base for build- 
ing new components through inheritance. 


An Ideal AI Substrate 

Objective-C and Vici deliver the kinds of 
capabilities that AI developers have come 
to expect from LISP and LISP-derived en- 
vironments. But since Objective-C and Vici 
integrate seamlessly with C language, AI 
applications can now be built to run in the 
same environment being used for production 
applications. 

Building classes for knowledge repres- 
entation, inferencing engines and rich user 
interfaces is natural and straightforward 
with Objective-C. And integrating know- 
ledge based processing with C applications 
is easier than ever before. 

Real Solutions 

Right now, PPI products are in use by 
many Fortune 500 companies, U.S. Gov- 
ermmment agencies and major universities. 
Systems of over 175,000 source lines of Ree 
code have been completed ahead of schedule 
and are in commercial use. 

In fact, many users report a better than 
five-fold increase in productivity on their 
first projects using PPI products. 

Software reusability is finally a reality. 
It's the key to speeding up development 
time and the only way of achieving an 
open-ended, future proof system. 

To learn how PPI products, training and 
support can help you meet your develop- 
ment goals faster, while maintaining high 
quality, call us at (203) 426-1875. 

Or write, PPI, Glen Road, Sandy Hook, 
CT 06482. 


The leader in 
object-oriented software 
engineering 
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APL is like a diamond. It has a beau- 
tiful crystal structure; all of its parts 
are related in a uniform and elegant 
way. But if you try to extend this struc- 
ture in any way—even by adding an- 
other diamond—you get an ugly kludge. 
LISP, on the other hand, is like a ball of 
mud. You can add any amount of mud 
to it and it still looks like a ball of mud. 

—Joel Moses, as paraphrased 
by Guy Lewis Steele Jr. 
and Gerald Jay Sussman! 


f you ask the aver- 
age programmer- 

; x «in-the-street what 
is important or distinctive about LISP, 
the answer will probably have something 
to do with artificial intelligence. That 
judgment is certainly understandable: 
LISP and AI were born at the same time 
and place to the same parents, which 
makes them twin siblings. They remain 
constant companions. Nevertheless, I 
would argue that the real importance of 
LISP lies elsewhere. 

What sets LISP apart, in my view, is 
its role as a language laboratory. LISP is 
a culture medium for computer lan- 
guages: a nutrient broth where new ideas 
emerge from the ooze, then mutate, 
evolve, and cross-breed. Here I will re- 
view a few of the more interesting ex- 
periments to come out of the LISP 
laboratory. 


Why LISP 
Why has LISP been the focus of all this 
linguistic experimentation? A number of 
hypotheses have been offered: 

Ivory-tower theory. Until recently, the 
economic significance of LISP program- 
ming was nil. There was little commer- 
cial pressure to standardize the language. 
Thus LISP evolved freely while other 
languages of the same generation, such 
as FORTRAN and COBOL, were fro- 
zen in an early stage of development. 

Mother-of-invention theory. LISP has 
been used to attack hard problems, 
which demand powerful tools. LISP itself 
has not been adequate so there has been 
no choice but to build new and better 
languages. 

Hotshot theory. LISP programmers 
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Mutant languages from the LISP lab 
Sh r=———“‘=#R.. 


By Brian Hayes 


are a bunch of malcontents who will not 
leave well enough alone. They all think 
they know better than anyone else how 
the language ought to work. 

Rolling-mudball-gathers-lots-of-moss 
theory. LISP is so easily extended that it 
sprouts new languages willy-nilly. Every 
LISP program is a new version of LISP. 

There may be truth in all of these pro- 
positions, but more substantial factors 
are also at work. One important point is 
that LISP has a simple syntax. Most of 
the work of computation in a LISP pro- 
gram is done by a single kind of expres- 
sion, the function call, which takes the 
following form: (function-name 
argument, argument, argument...). 
There is not much more to know about 
the syntax of LISP programs. 

Other computer languages, in contrast, 
have given rise to strident debates over 
syntactic issues. (Is it better to bracket 
statements with begin...end or with {...}? 
Should the semicolon be a terminator or 
a separator of statements? What is the 
best delimiter for comments?) In the 
LISP community, questions like these 
have largely been ignored. Most of the 
languages that have grown out of LISP 
have adopted the syntax of the parent 
language with little change. 

Dismissing the problem of syntax in 
this offhand way has had two important 
effects. First,itshas focused attention on 
semantics—on the meaning of expres- 
sions rather than their form. Second, it 
has made the implementation of new lan- 
guages within LISP much easier. Be- 
cause parenthesized lists serve as a 
notation for both programs and data, the 
same expression can be interpreted as 
data by the underlying LISP system and 
as a program by the embedded language. 

Parsing a program—which is a major 
undertaking for a language such as Ada 
or PL/I—becomes almost trivial. Most of 
the work is done by the built-in function 
read, which digests entire expressions in 
a single gulp. There is a certain irony in 
the longevity and stability of LISP syn- 
tax. The parenthesized prefix notation 
was introduced in 1958 only as a tempo- 
rary measure to get the first LISP inter- 
preter running.? The plan was to replace 
it as soon as something better could be 
devised. Evidently, nothing better has 
turned up yet. 


Planning and conniving 

Some of the most influential variations 
on LISP were conceived in the late 1960s 
and early 1970s by Carl Hewitt of the 
Massachusetts Institute of Technology. 
The first of his languages, called PLAN- 
NER,? added to LISP a facility for goal- 
directed programming. 

A PLANNER program had two parts: 
a data base of assertions and a set of 
procedures for proving theorems about 
the assertions. For example, an assertion 
might state that Socrates is human, and 
a theorem might hold that anyone who is 
human is mortal. Given the goal of prov- 
ing that Socrates was mortal, PLAN- 
NER would attempt to apply every 
theorem it knew to every assertion in the 
data base until it either satisfied the goal 
or exhausted the possibilities. 

The idea of computing by proving 
theorems has now become familiar 
through the language PROLOG. PLAN= — 
NER definitely influenced the develop- 
ment of PROLOG, but the connection 
should not be overemphasized; there are 
fundamental differences between the two 
languages. In the first place, PLANNER 
theorems were expressed in procedural 
form, whereas PROLOG is a purely de- 
clarative language. Furthermore, PRO- 
LOG uses a more sophisticated theorem- 
proving strategy, called unification. 
(Soon after PROLOG appeared, of 
course, it was implemented in LISP.) 

The most conspicuous innovation in 
PLANNER was its control structure: 
from the programmer’s point of view, 
there was none. Procedures were invoked 
automatically by a pattern-matching 
process.* In proving the mortality of Soc- 
rates, any procedures matching the pat- 
terns (mortal ?x) or (human ?x) would 
be triggered. The sequence of procedure 
calls was not under the programmer’s 
control. PLANNER always made a 
depth-first search of the data base and 
backtracked when it came to a dead end. 

The full PLANNER language was 
never implemented, but a subset called 
MicroPLANNER was written in Mac- 
LISP (the MIT dialect of LISP) by Ger- 
ald Jay Sussman, Terry Winograd, and 
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Eugene Charniak.’ Its most celebrated 
use was in Winograd’s SHRDLU pro- 
gram, which answered natural-language 
queries about a world of toy blocks. 
Eliminating all control structures took 
a lot of the bother out of programming, 
but a search based on blind backtracking 
did not make for dazzling efficiency. 
CONNIVER;? developed by Sussman 
and Drew V. McDermott, was a succes- 
sor to PLANNER with provisions for ex- 
plicit control of execution. CONNIVER 
was PLANNER with a manual trans- 
mission. Using the control facilities pro- 
vided by CONNIVER, the system could 
be instructed to examine all assertions 
about Socrates before looking at those 
having to do with humans and mortals. 


Acting 

Hewitt’s second linguistic experiment is 
called the Actors model of computa- 
tion.®!° Actors are independent entities 
that encapsulate both data and proce- 
dures. A program (or a system of pro- 
grams-the distinction is blurred) 
constitutes a society of Actors that com- 
municate with one another by sending 
messages. Each Actor is defined by two 
components: the set of messages it recog- 
nizes and the set of acquaintances with 
whom it can communicate. 

Just as PLANNER is reminiscent of 
PROLOG, the concepts underlying the 
Actors model will be familiar to those 
who know object-oriented languages such 
as Smalltalk. Actors correspond to ob- 
jects in Smalltalk; actions are methods; 
messages have the same name in both 
languages. Once again, however, similar- 
ity is no guide to heritage. Actors and 
Smalltalk were invented independently 
and at about the same time; they both 
owe much to Simula, which was devel- 
oped a decade earlier. 

Hewitt and his colleagues implement- 
ed the Actors model in a language called 
PLASMA (for PLANNER-like System 
Modeled on Actors). PLASMA is built 
within LISP, although, as will be dis- 
cussed later, it differs significantly from 
most versions of LISP prevalent at the 
time. Studies of the Actors model have 
continued, including a project called the 
Apiary,'! which proposes a parallel com- 
puter architecture in which each Actor 
has its own processor. In recent years, 
others in the LISP community have 
adopted object-oriented programming 
with enthusiasm, and several dialects of 
LISP now have object-oriented exten- 
sions or sublanguages. The best known of 
these are LOOPS” (LISP Object-Ori- 
ented Programming System), Flavors!3, 
and the public domain XLISP."* (To add 
to the confusion, the recently introduced 
language ACTOR is object-oriented but 
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has little to do with Hewitt’s work in 
LISP; ACTOR is implemented in a 
Forth-like language.) 


Scheming 

One small feature of the PLASMA lan- 
guage, seemingly nothing more than a 
technical nicety, has had far-reaching 
consequences. To make the Actors model 
work properly, PLASMA was based on 
lexical scope rules, in which the value of 
a variable is determined by the textual 
context in which it is defined. Tradition- 
ally, LISP has employed dynamic scope 
rules, in which values are determined at 
the point where a variable is referenced. 
Lexical scope was essential in PLASMA 
because the acquaintances of an Actor 
are listed in the Actor definition and 
must not be altered by any rebinding of 
the same names elsewhere in the 
program. 

In 1975 Sussman and Guy Lewis 
Steele Jr., while studying the Actors 
model (out of “morbid curiosity,” as they 
put it), made a surprising discovery.’ 
They had written a small Actors inter- 
preter with lexical scope rules and had 
found that the constructs representing 
Actors took a familiar form: they were 
simply lambda expressions. 

Lambda is the mechanism of proce- 
dural abstraction in LISP, the means by 
which an expression or a series of expres- 
sions is wrapped up to form a unit of ex- 
ecutable code. For example, whereas 
(+ x x) evaluates immediately to twice 
the value of x, (lambda (x) (+ x x)) 
yields a procedure that doubles the value 
it is given as an argument. Like an Ac- 
tor, a lambda expression has two parts: 
the code to be executed—(+ x x) in this 
case—and the environment in which that 
code is to be evaluated. The code corre- 
sponds to the actions taken by an Actor 
in response to messages. The environ- 
ment, which is a list of the variable bind- 
ings in effect when the /ambda form is 
defined, corresponds to an Actor’s list of 
acquaintances. 

Out of this small observation Sussman 
and Steele (with later contributions by 
many others) constructed an entire new 
dialect of LISP called Scheme.'* Among 
the experiments discussed here, Scheme 
is the only one yet to have escaped from 
the laboratory and proved its mettle in 
the wild. At last count some nine imple- 
mentations were available, including 
some for microcomputers. 

Like PLASMA, Scheme has lexical 
scope rules, but its most remarkable de- 
parture from established custom is the 
first-class status it accords to procedures. 
A first-class object in a programming 
language is one that has no arbitrary re- 
strictions on where it can go and what it 
can do. A first-class object can be as- 
signed as the value of a variable, passed 
as an argument to a procedure, returned 
as the result of a function, or stored in a 


compound data structure. In most lan- 
guages only simple values, such as num- 
bers, have all of these rights and 
privileges, and in earlier LISPs proce- 
dures were unquestionably second-class 
citizens. Scheme emancipates them. 

The combination of lexical scope and 
first-class procedures encourages a dis- 
tinctive style of programming in Scheme, 
emphasizing modularity and data ab- 
straction. For example, a procedure 
named make-db might set up a private 
data base and then return another proce- 
dure as its value. When the latter proce- 
dure is called it has exclusive access to 
the data base. Moreover, each invocation 
of make-db creates a new instance of the 
data base and a new access procedure. 


Naming 

Just as Scheme liberates procedures from 
their second-class status, a language 
called Symmetric LISP is built on the 
concept of first-class environments. Sym- 
metric LISP is currently being developed 
by David Gelernter of Yale University, 
Suresh Jagannathan of MIT, and Thom- 
as London of AT&T Bell Laboratories.!” 
An environment is essentially a diction- 
ary in which one can look up any vari- 
able name and find the corresponding 
value or definition. A common way of 
implementing an environment is by using 
the data structure known in LISP as an 
association list, or a-list. The environ- 
ment ((x 3)(y 4)), represented here as an 


a-list, records two facts: that the variable-— 


x is bound to the value 3 and that y is 
bound to 4. If the procedure represented 
by (lambda () (+ x y)) is executed in 
this environment it returns the value 7. 

Gelernter and his colleagues point out 
that associating names with values is a 
central activity in many areas of comput- 
ing. Structures analogous to environ- 
ments are needed to support the global 
and local variables of any language with 
lexical scope. Packages or modules for 
separate compilation also establish name- 
spaces. Records with named fields, as in 
Pascal, are merely a variation on the 
same theme. Even a directory of disk 
files is organized as a dictionary associat- 
ing file names with file contents. In Sym- 
metric LISP, all of these forms of 
naming (and others) are handled by a 
single data structure—the first-class 
environment. 

The programmer’s basic activity in 
Symmetric LISP is to build up nested 
environments in which names are bound 
to the values of arbitrarily complex ex- 
pressions. Even lambda expressions are 
represented as environments, where the 
bindings are those of the formal param- 
eters. Evaluating an environment yields a 
new environment whose bindings have 
been updated. The ultimate result of a 


computation is an environment in which 
variables are bound to answers. 

A major motivation for the develop- 
ment of Symmetric LISP is parallel pro- 
cessing. As a rule, all the name-value 
pairs in an environment can be evaluated 
concurrently. Where one binding depends 
on a value calculated in another binding, 
the conflict can be detected automatical- 
ly; no special control structures are need- 
ed to synchronize parallel execution. 
Implementation of Symmetric LISP on a 
multiprocessor system is currently under 
way; at the moment a Symmetric LISP 
interpreter runs (without parallelism) on 
a sequential LISP system. 


Xapping 

Parallel processing has become a major 
preoccupation of the LISP community in 
recent years, and Symmetric LISP is by 
no means the only result. Several other 
language proposals take the control- 
structure approach to parallelism. An ex- 
ample is Multilisp, created by Robert H. 
Halstead Jr. of MIT.'8 

Multilisp is a dialect of Scheme aug- 
mented with constructs for the control of 
parallel execution. The most important 
of these constructs is called future. An 
expression of the form (future x) has two 
effects: it starts the calculation of x, 
which can be any expression, and it also 
immediately returns a placeholder value, 
which will eventually be replaced by the 
actual value of x. Hence, (cons (future 
x) (future y)) would launch the calcula- 
tion of both x and y while simultaneously 
allowing cons to return a placeholder 
value to its caller. 

Still another form of parallelism is be- 
ing explored by Steele and W. Daniel 
Hillis of Thinking Machines Corp.’ In 
Connection Machine LISP they intro- 
duce a new data structure called a xap- 
ping that serves to organize fine-grained 
parallelism (the concurrent execution of 
many small operations rather than a few 
large blocks). 

A xapping is a collection of pairs, 
where the two items making up each pair 
are called an index and a value. Thus a 
Xapping maps (or rather xaps) indices 
onto values. In the xapping { x2 y—>3 
z->4}the indices are x, y, and z and the 
values are 2, 3, and 4. The mapping from 
indices to values suggests that a xapping 
is somewhat like an association list, but 
in other respects it is quite different. The 
pairs of a xapping have no intrinsic or- 
dering and, most importantly, they can 
be operated on concurrently. 

Parallel operations on xappings are in- 
troduced by an operator, a, that carries 
the meaning “apply to all.” For example, 
a square {x>2y—>3z—>4 | would apply the 
function square to the value of each pair 
in the xapping, yielding the new xapping 
{x4 y—9z—16}.Assuming that enough 
processors are available, all of the squar- 
ings can be done simultaneously. 


The SE C UR | 


Add Fast or Thorough Encryption 
or Compression to Your Programs 
WITHOUT Royalties 


Build the safest and most popular methods of 
protecting your data directly into your program 
without paying royalties. Don’t worry if you’re 
not sure what to use. The discussion of security 
methods in the manual (with demos on disk) 
will help you make a choice based on your 
application. 

With Security Library you can: 

° Keep files secure on a multi-user network 

¢ Speed up data transmission and 
communications through data compression 

* Control access based on privileges given to a 
hard disk or LAN user 


“I create custom software for business 
applications. I’m using the Security Library to 
encrypt so that certain information will not be 
readily available. The documentation is 
excellent. It gives a thorough explanation about 
how you can secure a file.” 

— Bruce Philips, Custom Software Design 

Virginia Beach, CA 


Requires MSDOS 2.0 +. Works with Microsoft C and Computer Innovations” 
C86. Please specify compiler when you order. 


Add Data Security to Your C Programs 


You Choose the Security Level 


Algorithms provided include The National 
Bureau of Standards’ Data Encryption Standard 
(DES) and the Vernam and Vegenere ciphers. 
Encrypt a 10K file in 3 seconds with one method 
or 50 seconds with another. 

Six algorithms are provided, along with 
password and non-password encryption 
schemes. 


Valuable Extras 


The Huffman coding routine can reduce the 
size of a file by 25 to 50%. The routine to change 
the attribute bytes of a file can make that file 
invulnerable to casual browsing or accidental 
deletion. There’s even a program to change 
every byte of a file to a null character - not 
even un-erase programs can recover it then! 


Call 800-821-2492 to order Security 
Library risk-free for only $125. Source 
& Object is $250. 
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olution 
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335-L Washington St., 
Norwell, MA 02061 
(617) 659-1571 
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Personalize 


your computing 
environment. 


The MKS Toolkit now contains 


¢ the full power of the UNIX System V.2 
Bourne shell 

e the most requested features of 
Berkeley’s C shell 


files 


© the full-UNIX utility of executable shell 


All this has been fine-tuned to create the optimum environment under DOS. The Korn 
shell is just one of over 100 commands — fully compatible with UNIX System V.2 — 
now contained in the MKS Toolkit, including the following: 


the Korn shell command interpreter. 


The MKS version of Bell Labs’ Korn shell has this and more: 


© command aliases 

e interactive command-line facilities 

e previous command history and editing 
e a powerful programming language 

e shell variable expansion 

e arithmetic evaluation 


awk cat chmod cmp cp cpio ctags cut date 
dd df diff du echo ed egrep ex fgrep 
file find head help join Ic ls more mv 
nm od paste pg prof rm sed size sort 

split strings tail time touch tr uniq vi wc 


and much, much more... 
These programs run from the shell or command.com under DOS on machines such as 
the IBM PC, XT, and AT, the AT&T 6300, and most PC compatibles. Full documentation 
is included. Phone support is available 9-6 EST. Not copy protected. 


Everything for only $139. 
Mortice Kern Systems Inc. 
43 Bridgeport Road East, Waterloo, Ontario, Canada N2J 2J4 


For information or ordering call collect: (519) 884-2251 


Prices quoted in U.S. funds. MasterCard and VISA orders accepted. OEM and dealer inquiries 
invited. UNIX is a trademark of Bell Labs. MS-DOS is a trademark of Microsoft Corp. 
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Reflecting 

In this résumé of LISP daydreams, the 
prize for unfettered imagination goes to 
Brian Cantwell Smith of the Xerox Palo 
Alto Research Center and Stanford Uni- 
versity. Smith has proposed an “intro- 
spective” dialect of LISP. Its most 
distinctive feature is that it requires an 
infinite number of interpreters, all run- 
ning simultaneously.” Furthermore, 
Smith and others have shown that such 
an ungainly monster can actually be 
built and made to work efficiently. 

When an ordinary LISP program is 
being run by an interpreter there are 
three levels of active computation: the 
user program is running, the interpreter 
is running, and the machine that serves 
as host to the interpreter is running. But 
suppose the interpreter itself is written in 
LISP. Then the interpreter can start an- 
other copy of itself, which can start an- 
other copy, which can start....In this way 
we build an infinite tower of interpreters. 

Why would anyone want to do such a 
thing? Smith points out that an inter- 
preter often has information about the 
state of a computation that is not direct- 
ly available to the interpreted program. 
A debugger uses such information when 
it displays a trace of procedure calls or 
lists the contents of a stack. 

Many languages (including versions of 
LISP) provide ad hoc mechanisms for 
gaining access to the interpreter’s inter- 
nal knowledge. Smith has created a new 
language, 3-LISP, incorporating a sys- 
tematic and well-structured method for 
allowing programs to reflect on their own 
execution. 3-LISP is a descendant of 
Scheme, with certain additional features; 
in particular, a procedure can be desig- 
nated either simple or reflect. A simple 
procedure executes at its own level, but a 
reflective one passes its code up to the 
next higher level in the tower to be 
executed. 

The trick is to avoid creating an infi- 
nite tower of interpreters. In fact, a finite 
tower will suffice, provided there is some 
level in the hierarchy above which only 
nonreflective procedures are being ex- 
ecuted; the interpreters above this level 
will never be called on explicitly, so they 
can be omitted. Daniel P. Friedman of 
Indiana University and Mitchell Wand 
of Northeastern University have since 
shown that all the properties of the infi- 
nite reflective tower can be emulated by 
a single interpreter written in Scheme.?! 


Predicting 

In nature most mutations are unhelpful, 
if not disastrous. However, in nature mu- 
tation is a random process, whereas the 
mutant LISPs described here have been 
carefully and deliberately designed. Even 
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so, I feel perfectly safe in predicting that 
most of them will not survive, simply be- 
cause there is not room enough in the 

world for dozens of LISP-like languages. 

PLANNER and CONNIVER are al- 
ready extinct. The Actors model, on the 
other hand, has children and grandchil- 
dren in abundance—so many, in fact, 
that they may suffocate their parent. An- 
other LISP derivative, Logo, seems to 
have the opposite problem: Logo itself is 
thriving, but it may prove to be sterile. If 
parallel hardware ever catches on, at 
least one of the parallel LISPs will surely 
succeed. As for 3-LISP, I would not dare 
to guess its fate. The one sure winner 
among the new LISPs is Scheme, which 
already has a secure place in the aca- 
demic world and bright prospects 
elsewhere. 

Meanwhile, LISP itself lumbers on, al- 
though its days of carefree oat-sowing 
are probably over. LISP programs are no 
longer without economic value and the 
demand today is for portable, produc- 
tion-quality, industrial-strength compil- 
ers. The urge to standardize seems 
irresistable. Presumably, the standard 
will be Common LISP,”? although not ev- 
eryone is happy with that choice.” Per- 
haps the eventual outcome will be 
something like this: Common LISP will 
become the FORTRAN of AI, while an- 
other language—probably Scheme or a 
descendant of Scheme—becomes the new 
culture medium, the new breeding 
ground for linguistic innovation. JF 
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News about the Microsoft Language Family 


New FORTRAN Compiler Uses Microsoft® C Code Emitter and Optimizer 

Microsoft FORTRAN Optimizing Compiler Version 4.0 was redesigned to take advantage of the innovative 
optimizer and code generator technology of Microsoft C Compiler Version 4.0. We have taken the C optimizer 
and added loop optimizations. These enhancements result in the fastest execution and smallest, most efficient 
code size for MS-DOS* FORTRAN programs. The compiled code generated by Version 4.0 is 17% faster on the 
Sieve benchmark and 220% faster on the Lookup benchmark than our nearest competitor. 

Compile-time switches let you choose the level of optimization. The compiler can optimize for execution 
speed or for code size. Optimization can be turned off altogether in the early development stages to speed 
up compilation. 

The new compiler supports a wide range of math libraries. You can produce in-line 8087/80287 instruc- 
tions for fast execution or emulate the math co-processor if it is not present. On non-8087/80287 systems, the 
ae math package is provided for more speed but less accuracy (64 bit) than the IEEE math standard 

it). 

By default, the FORTRAN compiler uses the instruction set for the 8086/8088 processor. Programs can 
take advantage of the more powerful instruction sets of 80186/80188/80286 processors by turning on a 
switch option when compiling. 


New Microsoft FORTRAN Optimizing Compiler Gains GSA Certification at Highest Level 

Now, Microsoft FORTRAN Optimizing Compiler Version 4.0 is Full ANS] FORTRAN 77. The General 
Services Administration (GSA) has certified it at the highest level without any errors. We have gone beyond 
ANSI FORTRAN 77 by adding IBM® VS and DEC* VAX® FORTRAN extensions to simplify porting to and 
from these environments. 

Medium and huge memory models have been added to the existing large memory model support. The 
medium memory model allows programs with up to 1 megabyte code to access 64K of data. The huge model 
lets you write programs with up to 1 megabyte each for code and data and arrays larger than 64K. You may 
mix memory models in your programs by the use of NEAR, FAR and HUGE keywords to make the most 
efficient use of memory. For example, you could create a medium model program and declare a huge array. 


Microsoft CodeView" Debugger Included Free with the New Microsoft FORTRAN Opitimizing Compiler 

The innovative windowing debugger that was included in Microsoft C Compiler has been added to our new 
FORTRAN package. Now, Microsoft CodeView lets you debug using your FORTRAN source or disassembled 
code or both intermingled. You can watch and change the values of your local and COMMON variables as you 
debug. You may set the conditional breakpoints on variables, expressions, or memory. Trace and single step 
through the execution of your FORTRAN application. Watch and change registers and flags as you execute. 
Program and CodeView screen I/O are kept separate so you can easily debug graphics programs. You may 
view the program output on two separate monitors or through screen swapping on a single monitor. 

In addition to CodeView, Microsoft FORTRAN Optimizing Compiler Version 4.0 includes a number of other 
utilities, such as the new program maintenance utility (MAKE) that rebuilds your applications after your 
source files have changed, a faster overlay linker, a library manager, an EXE file compression utility, an EXE 
file header utility, and an MS-DOS environment setting utility. 

‘Version 4.0 has the most complete set of diagnostic error messages available on a FORTRAN compiler for 
the MS-DOS operating system (almost twice as many as our competitors). The comprehensive documentation, 
ge three manuals, is brand new with non-ANSI extensions highlighted in blue to stand out from 
the rest of the text. 


For more information on the products and features 


discussed in the Newsletter, Latest DOS Versions: 
write to: Microsoft Languages Newsletter Microsoft C Compiler 4.00 
(800) 426-9400. In Washington State and Alaska, Microsoft FORTRAN 4.00 
call (206) 882-8088. In Canada, call (416) 673-7638. Microsoft Macro Assembler 4.00 
Microsoft Pascal Doe 
: — Microsoft QuickBASIC 2.01 
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“no one doubts that the modern for- 
mulations (of science) are clear, elegant, 
and precise; it’s just that it’s impossible 
to comprehend how anyone ever thought 
of them.” 

—Michael Spivak, A Comprehensive 
Introduction to Differential Geometry 


n the last few 

years, the word 

“fractal” has 

# worked its way 

out of the research arenas into more gen- 
eral use in the scientific community. It 
was coined in the 70s by Dr. Benoit B. 
Mandelbrot to describe the elaborate im- 
ages he was producing on computers at 
the Watson IBM Research Center, York- 
town Heights, N.Y. However, as Mandel- 
brot himself points out in his book The 
Fractal Geometry of Nature,’ the roots 
of the fractal idea reach back over a 
century. 

In the 19th century, mathematicians 
were working to develop rigor in their 
study of mathematics. They encountered 
curious phenomena, which forced the 
rethinking of some concepts. Four of 
these phenomena are: 

1. In 1874, Carl Weierstrass produced 
a continuous but nowhere differentiable 
function (the first fractal). To create this 
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function, he employed trigonometric se- 
ries and lacunary (gap) series. An exam- 
ple of a Weierstrass function is given by 
the formula: 


f(t) = ZL)" cos (2"t) 


n 


(Weierstrass’s original results were more 


general.) 

2. In the 1870s, George Cantor pro- 
duced several results that gave relation- 
ships between set theory and calculus. A 
concrete example.of his ideas is the mid- 
dle thirds set, which was used by Henri 
Lebesgue in the 1920s to produce the 
Cantor-Lebesgue function (Figure 1). 

3. In 1890, G. Peano produced an ex- 
ample of a continuous space-filling curve 
(Figure 2). This curve maps the unit in- 
terval [0,1] onto the unit square [0,1] X 
[0,1]. 

4. In 1904, H. von Koch produced his 
snowflake (Figure 3), an example of a 
continuous curve without a tangent pro- 
duced by an elementary geometric con- 
struction. The snowflake is noninter- 
secting and self-similar; in other words, it 
appears the same despite successive 
magnifications. 

In each of these examples, a rigorous 
limit procedure was used (uniform con- 
vergence in the proper topology). Howev- 
er, because each one conflicted with the 
geometric intuition of the time, they 


were labeled “pathological.” Yet thanks 
to further scientific research, especially 
the introduction of the computer, it is 
now possible to see that these examples 
model nature quite well. Each curve fits 
Mandelbrot’s basic definition of a fractal 
curve: a curve having fractional dimen- 
sion higher than 1. In his book, Mandel- 
brot cites all of them as important. 

The rest of this article discusses theory 
and procedure for the creation of fractal 
images. The discussion is aimed at the 
reader with some graphics and/or soft- 
ware experience. Numerous fractal im- 
ages are included, as are algorithms for 
the production of some of these images. 
The algorithms can be set up to run on 
almost any system; whenever possible, 
hardware specifics are eliminated. Thus 
readers can run these algorithms on their 
own systems and proceed to explore the 
world of fractals. Discussion is divided 
into three areas: fractals on complex dy- 
namical systems, seed fractals, and squig 
fractals. 

The following theoretical discussion is 
independent of the descriptions of algo- 
rithms that produce fractal images. It 
precedes the section on algorithms to 
give the interested reader some insight as 
to why the algorithms work. It can be 
skipped over with a minimal loss of 
continuity. 


Complex analytic dynamics 

Many pioneers besides those already 
mentioned were involved in the evolution 
of the fractal—B. Riemann, F. Haus- 
dorff, F. Klein, E. Cesaro, and J. Ber- 
noulli, to name a few. One research area 
that is related to fractals and has had 
quite a revival lately is iteration theory, 
or complex analytic dynamics. This field 
was started in the early 1900s by P. Fa- 
tou and G. Julia. Both wrote long mono- 


- Formulating 
ctals 


| Pr 


graphs on the subject. Today its pioneers 
include D. Sullivan, J. Hubbard, and A. 
Douady. 

A dynamical system consists of a pair, 
(X, ®), where X is a topological space (a 
set in which the concept of an open set is 
well defined; see reference 9), and 
}={g;: t € R} is a set of dynamics (rules 
for the evolution of the system in time). 
If 9, is continous, the pair (X,9,) is usual- 
ly called a flow. 

Examples of dynamical systems ap- 
pear in numerous places: the cardiovas- 
cular, capitalist, and solar systems are all 
dynamic. In each, a process is occurring 
and can be thought of as evolving in 
time. 

In this section, the underlying space of 
the dynamical system is the Riemann 
sphere, C, where: 


C=CU {mo} = {z= 
XectVe Vane Rei 


V—1} U {oo} 
The point co is added to C, the complex 
plane, by rolling the plane up into a 
sphere and letting oo be the north pole. 
The dynamic is an analytic function. (A 
function is called analytic in some open 
set if it can be expanded in a Taylor se- 
ries in that set. In C analysis, if a func- 
tion has a continuous derivative in an 
open set, it is analytic there.) Let f(z) de- 
note this function. Then, by iterating the 
function: 


egal sh flz,) 


one gets a dynamical system. Note that 
this system is discrete. 

The computer has proven to be a most 
useful tool in the study of nonlinear dy- 
namical systems. This study has pro- 


duced as a by-product some of the 
fractal images seen in this article. Of 
these, many have been produced by com- 
plex analytic dynamics. Probably the 
most common dynamic in generating 
these images has been the now famous 
equation: 


f(z) = z2 +X 


Using this equation, it is possible to 
discuss the two different types of images 
it produces. The first type is a C dynami- 
cal system. In this process, the number A 
is kept constant and z is varied. The sec- 
ond type is a parameter space image in 
which the z is fixed and the number J is 


varied. Each different value of \ parame- 
terizes a dynamical system from C. The 
Mandelbrot set, which is generated in 
this fashion using z’? + A, is a parameter 
space image. 

The following discussion of some of 
the theory behind generating these im- 
ages comes under the category “complex 
quadratic dynamics.” A more complete 
discussion may be found elsewhere,’ as 
can other necessary background.*” 

First, consider the dynamics in C. 
Heuristically, the Riemann sphere (not 
the complex plane C) is the base space 
because of the importance of infinity in 
dynamics. In C, the group of one-on-one 
analytic mappings is the group of Moe- 


bius transforms; that is, maps of the 
form: 


oz b 
giz) ezal.d 


,ad — bc + 0 


Cantor-Lebesgue function 


Figure 1. 
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Moebius transformations have one zero 
and one pole. Using these maps, it is pos- 
sible to get some insight into why the sin- 
gle equation f(z) = z’ + dis so 
powerful. Let h(z) = Az? + 2Bz + C 
be a general quadratic equation in C. 
For f(z), as in the previous example, it is 
possible to solve for a Moebius transform 
g(z) and a value of X in f(z) such that: 


hz) =g'° f° glz)=g_! (f(glz))) 


The solution is given by: 


giz) = Az +B 
\ = AC + B — B2 


Since two dynamical systems in C con- 
jugate by a Moebius transform are the 
same, every quadratic dynamical system 
in C can be obtained by varying 2. In 
other words, every quadratic system is 
parameterized by the complex number A. 

Given the dynamic f(z) = z’? + A for 
fixed i, iteration produces a dynamical 
system. Under this iteration, individual 
points will have neighborhoods (small 
open sets containing the point in discus- 
sion) that exhibit one of two types of be- 
havior: convergence to a point after 
repeated iteration, or nonconvergence. 
Those points that have a neighborhood of 
points that converge are called elements 
of the Fatou set. The points not in the ae 
Fatou set are called elements of the Julia 
set (Figure 4). 
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Plots Julia sets for quadratic maps by iterating 


w = SORT({z - c). 


Some subroutine calls are intrinsic to VAX-11 FORTRAN (DEC) 


999 


aa 


WRITE (6,*) ' Enter the constant . 


REAL*8 x, ¥ 

INTHGER*4 Niter, Iseed, Timeseed 

~- c=(a,b)” 
READ (5,*) ¢ 

WRITE (6,*) ' Enter the initial z value ... 
READ (5,*) z 

WRITE (6,*) ' Enter the # of backward iterates 
READ (5,*) Niter 

Iseed = Timeseed{) | get seed for random number generator 
RAN(Iseed) returns a floating-point number >= 0.8 and < 1.0 
OPEN ( 19, FILE='FRAC.DAT', STATUS='NEW', ERR=999, IOSTAT=10S, 


z=(a,b)* 


+.. Niter’ 


po T=1, Niter | Plots positive branch 
IF ( RAN(Iseed) .LT. 9.5 ) THEN 
Zo b es 


If (I .GE. li ) THEN 1 
WRITE(19,*) x, y 
ENDIF 
ENDDO 
bo I = 1, Niter { Other branch 
IF ( RAN(Iseed) .LT. 6.5 ) THEN 
Zo eben Ze 


Let fn(z) converge into Julia set 


y = DIMAG(z) 

IF ( I .GE. 11 ) THEN 1 
WRITE(18,*) x, y¥ 

ENDIF 


Let fn(z) converge into Julia set 


ENDDO 
CLOSE(19) 


STOP 
WRITE (6,*) ' Error opening new file FRAC.DAT = ', IOS 
STOP 


END 
INTEGER*4 FUNCTION Timeseed () 


This function returns a large, odd integer to serve as an initial 
seed for a random number generator. 

Timeseed = INT(SECNDS(9.0)) 
IF ( MOD(Timeseed,2) .—EQ. 9 ) Timeseed = Timeseed + 1 
RETURN 

END 


Listing 1. 
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Figure 4A. 


1 get number of seconds since midnight 
1 make odd value 


Imaginary 


The function f(z) = z’ provides an en- 
lightening example of this dichotomy. 
Note that under iteration of f, every 
point with absolute value strictly less 
than 1 will converge to 0, while every 
point z with lz > 1 will converge to in- 
finity. However, under: 


fee Ate est oleae f(f(...(f(z)) , n times, 
most points on the unit circle ({lzi = 1}) 
are just spun around at a faster and fas- 
ter rate. In fact, if z — exp(ia), where a 
is an irrational number, an iterate of z 
comes quite close to any point on the 
unit circle. Thus, although the point 1 re- 
mains fixed under iterates of f, a point is 
always close by that will be moved some- 
where else under iteration. A similar fate 
falls upon all points in {lzi = 1}; thus it is 
possible to see that the Julia set of f(z) 
= 27 is {li = 1}. 


By adding a constant A with relatively_._— 


small absolute value, the dynamical sys- 
tem produced by f(z) = z’? + A will still 


= Julia set of f(z) = z?+(—0.2,0.6) 


-05° 00 05 #10 #15 


Real 


have a Julia set that is a simple closed 
curve. However, this curve exhibits a 
quasi-self-similarity—in other words, it is 
a fractal. As the value of W gets larger, 
the curve degenerates and no longer has 
a nicely defined inside and outside (Fig- 
ure 4). 

This behavior shows up in the parame- 
ter space image of z? + d and is repre- 
sented by the Mandelbrot set. Recall 
that this set is generated by fixing z and 
varying A. By definition, the Mandelbrot 
set is the set of complex numbers for 
which the dynamical system generated 
by f(z) = z? + \ has a connected Julia 
set. For \ = 0, the Julia set is {li = 1}. 
As W increases, the resultant Julia set of 
the dynamical system generated by / will 


degenerate from a simple closed curve. Theoretically, it has been proven that to oo. This indicates that the Julia set, 
When W gets sufficiently large, the at- this behavior is completely determined for that value of A, is not a simple closed 
tractive basis inside the curve bifurcates by the growth of z = O under iteration curve. However, if |f,(0) remains bound- 
(splits). When this occurs, the boundary of z’? + X. If|f,(0)| is sufficiently large, ed, then the Julia set is a simple closed 
of the Mandlebrot set has been reached. say larger than 2, then f,(0) will converge curve. ao 
Douady’s rabbit Julia set of f(z) = z?+1 
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Listing 2. (Continued on following page) 
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Algorithms 

The program in Listing 1 allows the user 
to plot some pointillistic fractal images 
called Julia sets (Figure 4). It works for 
all values of \ and any starting point. It 
requires only a simple point plotter to 
produce images and only as much mem- 
ory as the number of iterates desired. 
The program was written in VAX-11 
FORTRAN (DEC) because it supports 
a complex variables format and has 
many intrinsic math functions. If FOR- 
TRAN is not available, the code listing 
can serve as a model for writing a 
program. 

Without the complex variable format, 
support routines have to be written. For 
example, multiplication must follow the 
rule (a,b) * (c,d) = (ac — bd, ad + be). 

A complex square root can-be written 
using polar coordinates. Since: 


vem yiet= vier se 


by an application of Euler’s formula and 
the half-angle formulas, it follows that: 


= 1+ cost ji 
= Vrlt(——— "+ 
Vz = vil 5 
1 — cost y12 
(L= cost 
i 5 yy 
where signs are chosen according to 


quadrant. Therefore, because: 


Il =r = (x2 + y2)2, x = r cost, and 
y=rsint, 


_ it follows that: 


Po I pe rh 


For the reader who has braved the the- 
ory section, an explanation of why this 
algorithm works is now simple. First, the 
Julia set is the set in which the function 
does not have convergent neighborhoods. 
It is preserved under backward iteration, 
f~". For example, if: 


w = f(z) = z2 +X 
and so: 
z=f'\w) = + ~w-aA 


n times. 


Therefore, to get an iterate into the Julia 
set, iterate backward choosing a branch 
(+ ) of the square root at random. 
Thus, the iterate is never allowed to con- 
verge and so must land in the Julia set. 
Once captured there, it just moves 
around within the set. 

Color dynamical images in C are pro- 
duced by a different procedure. Here, 
the colors represent convergence rates. 
After a domain has been chosen, the im- 
age is produced by proceeding pixel by 
pixel across that domain, iterating the 
function for the value of z represented by 
that pixel. Iteration continues until |f,(z)| 
reaches a certain size or the function has 
been iterated a predetermined maximum 
number of times. The number of iter- 
ations then determines the color of that 
pixel. (This is essentially the same proce- 
dure which was outlined by A.K. Dewd- 


SS TR SL TS EE 


ney.') It is interesting to note that in IF(( K .GT. @ ) .AND. (K .LT. 16384)) THEN 
producing these color images, it is possi- DO J = Ktl, 16384 — 
ble to see the various orbits of the regions databuf(J) = g ! £111 remainder of buffer 
computed. ENDDO : 

The color images in parameter space WRITE(10) databuf { write last record 
are produced in the same way as the pro- 2SREE 

: ; Asai e CLOSE(19) 

cedure just described. However, in this CALL EXIT 
situation a given value of z is fixed 999 WRITE (6,*) ' Error opening new file NEWT.VEC ', IOS 
throughout the entire procedure, while CALL EXIT : 
the position of the pixel determines the END 
value of A. SUBROUTINE OUTBUF( X, color ) 

The color images of both the C dyna- é INTEGER*2 X, color 
mics and the parameter spaces are not INTEGER*2 databuf(16384) 
limited to iterating f(z) = z?-+2. All the INTEGER*4 K/@/ | data buffer index 
color images came from a different ee a Bey) Geiielgatty 
dynamic. ae ae 

Listing 2 is a FORTRAN program for ee ae 
iterating Newton’s method of finding ze- databuf(K) = color 
roes as applied to f(z)=z’—J. This pro- IF( K .BQ. 16384 ) THEN 
duced the pixel information to create the WRITE(10) databuf ! write vector data 
color photo shown on this page. K=9 : 

A few tricks were involved in comput- ENDIF 
ing and storing the data files for these ae 


color images. As this type of program is 
computationally intensive and requires 
quite a bit of computer time, computa- 
tions were simplified when possible (for 
example, using Z instead of z, thus 
eliminating a square root for each iter- 
ation). Since the resulting data file 
would occupy much disk space, only the 
minimal amount of information needed 
to produce an image was stored. Pixels 
were computed sequentially on a given 
row with the function producing a color 
value for each pixel. Adjacent pixels of 


Listing 2. (Continued from preceding page) 
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the same color were considered a hori- 
zontal vector. When a new color value 
for a pixel was computed, the previous 
pixel’s column position (terminal point 
for the vector) and the vector’s color 
were loaded into a large data buffer: 


databuf(n) <— x 
databuf(n+ 1) <— oldcount 
Neen 2 

oldcount <— count 
X<—X+1 


When the buffer became full, it was 
written to a disk file as a block of unfor- 
matted data. A second program (Listing 
3) must be used to plot the vector file. 


_ Other techniques that are hardware de- 


pendent were also used. 


Seed fractals 

Fractal images may also be generated by 
the repetition of a given geometric pat-_- 
tern. Examples of these types of fractals 

are seen in Figures 1-3. These images are 
generally called seed fractals. 

By one definition, a fractal curve is a 
curve for which the fractional dimension 
exceeds the topological dimension. Un- 
less the curve is a space-filling Peano 
curve, this topological dimension is one. 
In some instances, the curve may be a 
simple closed curve, as in the case of 
Koch’s snowflake. If the fractal is a seed 
fractal, the curve is constructed by a lim- 
it procedure in which a given seed design 
(some geometric shape) is scaled and re- 
peated. This produces a self-similar 
curve: that is, the curve pattern repeats 
itself on any level of magnification. 

All the curves in Figures 1-3 and 5 are 
seed fractals. In each of these, the algo- 
rithm to produce them was a twofold 
process. The basic pattern had to be cal- 
culated, scaled, and moved to its proper 
place. Simultaneously, a data structure 
had to be set up to prepare for the next 
level of iteration. The first step was 
achieved by using trigonometry and lin- 
ear algebra. The second step was han- 
dled by counting. 

Listings 4 and 5 are the code listings _ 
for Sierpinski’s gasket (Figure 5A) and 
the Cantor-Lebesgue function (Figure 
1). The first of these demonstrates the 
drawing process, while the second pro- 
vides an example of the counting process. 


Seed fractals present a good opportu- 
nity to briefly discuss topological and 
fractional dimension (see references 3 
and 7-9). Of these, the more common 
understanding of dimension is expressed 
precisely as topological dimension. Given 
a mathematical object in Euclidean 3- 
space, that object is usually thought of as 
having dimension 0, 1, 2, or 3 (which are 
the dimensions of a point, line segment, 
square, and cube, respectively). This in- 
tuitive dimension is topological dimen- 
sion, which is always given by an integer. 

As opposed to being represented by an 
integer, fractional dimension is given by 
a real number; fractional dimension is a 
precise gauge of how much an object 
“wiggles about.” For example, Koch’s 
snowflake has topological dimension 1 
and has fractional dimension log 4/log 3. 
For us to be able to calculate both types 
of dimension, the object must first be 
covered by open sets. This covering must 
then be refined. The order of refinement 
is the key to calculating topological di- 
mension, whereas the size of the sets in 
the refinement is the key to calculating 
fractional dimension. 

Definitions and examples of the calcu- 
lation of fractional dimension can be 
found in The Fractal Geometry of Na- 
ture.’ Mandelbrot’s discussion of dimen- 
sion is one of the underlying themes of 
his essay, and examples can be found 
throughout the book. 


Squig fractals 

Fractal images imitate nature rather 
well. Certain types of fractals employ a 
controlled random motion to produce im- 
ages of landscapes, trees, etc. Mandel- 
brot calls these squig fractals. 

Fractals have now worked their way 
into computer graphics art and even 
movie theatres. The sharp landscape im- 
ages now seen in some films were gener- 
ated by taming Brownian (random) 
motion. The techniques for generating 
these squig fractals is somewhat similar 
to those employed in generating seed im- 
ages. Again, an image must be drawn 
and a data structure that anticipates the 
next level of iteration must be in place. 
The big difference is that in the produc- 
tion of squigs, a computerized coin flip 


¢ This routine draws Sierpinski's Gasket. 


¢ Some subroutine calls are intrinsic to VAX-11 FORTRAN (DEC) atin 
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Programmer : S. Casey 
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PROGRAM SGASKET 

REAL*8 Con, Scale 

REAL*8 Xnode(7,730), Ynode(7,73@) 

REAL*8 Xreturn(3), Yreturn(3) 

INTEGER Iter, I, J, K 

CHARACTER*1 Lntyp ! Draws either points(P) or vectors(V)... 

WRITE (6,*) ' Enter the # of iterates ... a maximum of 7.' 

READ (5,*) Iter : 

ey (19, FILE='SGASKET.DAT', STATUS='NEW', ERR=999, TOSTAT=I0S, 
CARRIAGECONTROL='LIST' ) 


! Centers of the triangles... 


106 FORMAT(1X,F19.3,1X,F10.3,1X,A) 


Lntyp = 'P' 
WRITE(10,100) 9.2, 1.0, intyp 


! Scaling factors. 
WRITE(18,108) 0.0, 8.0, Lntyp 


Con = 3.9 
Con = DSQRT(Con) 
Intyp = 'v' 


WRITE(10,100) 9.8, 9.0, Lntyp 
WRITE(10,100) 1.8, 0.8, Lntyp 
WRITE(19,19) @.5, (Con / 2.0), Lntyp 
WRITE(10,100) 9.8, 9.0, Lntyp 
Intyp = 'P' 1 Lifting the pen. 
WRITE(19,100) @.25, (Con / 4.6), Lntyp 
Intyp = 'v' 
WRITE(19,103) 9.75, (Con / 4.9), Lntyp 
WRITE(19,10) 9.5, 8.0, Lntyp 
WRITE(16,198) 0.25, (Con / 4.0), Intyp 
Xnode(1,1) = 9.5 
Ynode(1,1) = Con / 8.2 
DOL=1, Iter — 

Scale = 1.0-/ (2.@**(I+1)) 

DO J = 1, 3**(I-1) 

CALL Gasketseed(Xnode(I,J), Ynode(I,J), Scale, 


! The outside triangle. 


1 The inside triangle. 


* Xreturn, Yreturn) 


Listing 4. (Continued on following page) 
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(provided by calling a random number 
routine) determines the final shape of 
the fractal. 

Uncontrolled random motion appears 
too rough to model nature. This can be 
seen easily by randomly chosing (x,y) co- 
ordinates and connecting the dots. How- 
ever, if a control such as scaling, 
transforming, or filtering is introduced 
into this process, a pattern that imitates 


nature’s own controlled randomness 
seems to emerge. This technique of cre- 
ating images by controlled random mo- 
tion has been employed successfully in 
the generation of landscape image, in- 
cluding mountain ranges and lakes. 
Unfortunately, the computer code to 
generate even the most basic squig im- 
ages is long and tedious. The fundamen- 
tal idea behind the creation of a squig 
fractal can be demonstrated by discuss- 
ing a planar squig curve. Given a simple 


DO K= 1, 3 
Xnode((I+1), (3*J-(3-K))) = Xreturm(K) 
Ynode((I+1), (3*J-(3-K))) = Yreturn(K) 


999 WRITE (6,*) ' Error opening new file SGASKET.DAT = ' 


STOP 
END 


SUBROUTINE Gasketseed(Xnode, Ynode, Scale, Xreturn, Yreturn) 


REAL*8 Xnode, Ynode, Scale, Con 
REAL*8 Xreturn(3), Yreturn(3) 
REAL*8 Xvar(3,4), Yvar(3,4) 


CHARACTER*1 Lntyp ! Draws either points(P) or vectors(V)... 


106 FORMAT(1X,F10.3,1X,F10.3,1X,A) 
Con = 3.9 
Con = DSORT(Con) 
Xreturn(1) = 1.8 / 2.8 


Yreturn(1) = -Con / 8.9 
Xreturn(2) = 0. 
Yreturn(2) = (3.6 * Con) / 8.0 
Xreturn(3) = -1.9 / 2.0 
Yreturn(3) = -Con / 8.0 
poOrI=1, 3 
Xreturn(I) = (2.0 * Scale * Xreturn(I)) + Xnode 
Yreturn(I) = (2.@ * Scale * Yreturn(I)) + Ynode 
ENDDO 
DI=1, 3 
Xvar(I,1) = -1.0 / 2.0 
Yvar(I,1) = Con / 4.8 
Nevee(t,@) SS ike ff 2G) 
Nvar(f,2) = con / 4.9 
Xvar(I,3) = 9.0 Ee 
Yvar(I,3) = -Con / 4.0 
Xvar(1,4) = Xvar(1I,1) 
Yvar (1,4) = Yvar(I,1) 
Lntyp = 'P' 
DOJ=1, 4 


Xvar(I,J) = (Scale * Xvar(I,J)) + Xreturn(T) 
Yvar(I,J) = (Scale * Yvar(I,J)) + Yreturn(1) 
ie ( G SFO, 2) ways = AW" 
WRITE(19,100) Xvar(I,J), Yvar(I,J), Lntyp 
ENDDO. 

ENDDO 

RETURN 

END 


Listing 4. (Continued from preceding page) 


The photos on pp. 28, 29, and 30 are the 
result of the equation f(z)=z’+L. The 
Photo on page 33 is the result of the 


equation f(z)=L*exp(z). The photo on 
page 35 is the result of the equation 
flzj=2’+1. 
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closed polygonal curve, the squig proce- 
dure can be applied to produce a con- 
trolled Brownian path that circumvents 
nearly the same area as the initial curve. 

Cover the initial curve with a grid of 
sufficiently small mesh size (say, d/4, 
where d = the minimal distance between 
vertices). Let the length of one line seg- 
ment in the grid be denoted by L. Align 
the mesh so that none of the polygon’s 
vertices matches a vertex of the mesh. 
Thus in each square intersected by the 
original path, the polygonal path will 
come in one side and exit on another. Di- 
vide the box into four equal boxes having 
sides of length L/2. At this point, con- 
trolled random motion will produce the 
first generation of a squig curve. 

Consider a single square. Assume that 
the path enters the box from the left. In 
the scale of the finer mesh (L/2), the 
path could enter the box from the top or 
bottom. In the squig scheme, this is de- 
termined by a weighted coin flip, for 
example: 


ran() S 0.25 = 3/4 weight 


If this is the first box processed on this 
level of iteration, then a fair coin flip 
(ran ( ) $0.5) will determine entry. If 
not, then entry position is inherited from 
the previous box. Similarly, in the scale 
of the finer mesh are two choices of exit 
from each side. This is decided by a 
weighted coin flip. (This exit position 
then determines entry of the adjacent 
box.) Between entry and exit, there are 
22 possible paths on the level of the finer 
mesh, eight exiting from the opposite 
side and seven each from the adjacent 
sides. Choice of any of these paths comes 
from a couple of weighted coin flips, 
which determine whether or not the path 
turns or goes straight (Figure 6). 

Throughout the process, the coin flip is 
weighted in favor of the straighter path. 
The higher the weight, the straighter the 
path and the lower the fractional dimen- 
sion of the curve. ; 

Once this process of choosing the path 
on the first level of iteration has been 
completed, the curve must be covered by 
boxes with sides of length L/4. In turn, 
each of these must be divided on equal 
fourths, and the next level of iteration in 
the squig procedure must be done. Iter- 
ation continues for a predetermined 
number of times. 

The squig procedure is by no means 
limited to curves. The idea of using 
chance to produce fractal behavior is a 
particularly powerful one. This is wit- 
nessed in The Fractal Geometry of Na- 
ture, for Mandelbrot devotes nearly the 
entire second half of the book to this sub- 


ject. One particularly interesting use of 
the squig procedure is in the production 
of semirandom tree paths called “graf- 
tals.” Steve Estvanik’s article on this 
subject? is particularly useful. 

Producing a squig is only the first step 
toward producing a realistic landscape. 
Smoothing, coloring, shading, shadowing, 
and numerous other more standard tech- 
niques from computer graphics must 
then be applied to produce the finished 
product, a realistic image. It is interest- 
ing to note, however, that because the 
squig (and other) fractal methods are so 
powerful, these techniques, once consid- 
ered esoteric, are rapidly being accepted 
into the mainstream of computer 
graphics. 


Further exploration 

Because fractals apparently mimic na- 
ture so well, they have been applied to 
the study of numerous areas. Chemists, 
biologists, physicists, statisticians, etc., 
have been using fractals lately to model 
behavior in their particular fields. 

If the material in this preliminary arti- 
cle is of interest, the references listed can 
provide a more thorough introduction to 
this area. Particularly useful is reference 
3, the definitive work on the subject. Re- 
ferences 3, 6, and 7 have extensive bib- 
liographies on the literature in the field. 
Some additional code may be found on 
the COMPUTER LANGUAGE Bulletin 
Board Service and CompuServe forum. [Fy 


All images were produced by Robert 
Miller and Steve Casey. All photos were 
taken by Larry Shank. 


I would like to thank Robert Miller for 
his work on graphics. Without his help, 
the fractal images seen here would just 
be data files. We both thank Harry Dia- 
mond Labs, Signal Processing Branch, 
where the work was done. Calculations 
were done on a DIGITAL VAX 11/750. 
Color images were produced on a RAS- 
TER TECHNOLOGIES Mode ONE/80, 
and the black and white images were 
printed on a QMS Laser Grafix 1200 la- 
ser printer. I would also like to thank 
James Griffin, Steven Choy, Barbara 
Collier, and Rita Stevens. 
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¢ This routine draws the Cantor-Lebesgue funtion. Programmer : S. Casey 
c¢ Same subroutine calls are intrinsic to VAX-11 FORTRAN (DEC) 


Cm me a er 


PROGRAM CANTOR 


REAL*8 X1(8,256), Y1(8,256), X2(8,256), ¥2(8,256), Xstep, Ystep 
REAL*8 Xreturn/1.0/, Yreturn/@.8/, Xscalel/@.0/, Yscalel/d./ 
REAL*8 Xscale2/1.9/, Yscale2/1.0/ 


INTEGER*4 Iter, Count/@/ 


WRITE (6,*) ' Enter the # of iterates ... a maximum of 8.' 


READ (5,*) Iter 


OPEN ( 19, FILE='CANTOR.DAT', STATUS='NEW', ERR=999, IOSTAT=I0S, 


1  CARRIAGECONTROL='LIST' ) 


DO I =1, Iter 
IF (I .EQ. Iter) THEN 


WRITE(1@,*) Xscalel, Yscalel 


END IF 


Count = Count + 2**(I-1) 


DO J = 1, Count 


Xstep = (1.0 / (3.0**I)) 
Ystep = (1.9 / (2.9**I)) 


IF (J .—EQ. 1) THEN 
X1(I+1,J) = Xstep 
Y1(I+1,J) = Ystep 


X2(I+1,J) = X1(I+1,J) + Xstep 


Y2(I+1,Jd) = Y1(I+1,J) 
IF (I .EQ. Iter) THEN 


WRITE(16,*) X1(I+1,J), Y1(I+1,d) 
WRITE(19,*) X2(I+1,J), Y2(I+1,J) 


END IF 
END IF 


IF (MOD(J,2) .EQ. @) THEN 
X1(I+1,J) = X1(1,(3/2)) 
Y1(I+1,J) = Y1(1,(Jd/2)) 
X2(I+1,J) = X2(1,(J/2)) 

<¥2(I+1,J3) = ¥2(1, (J/2)) 


“IF (I .EQ. Iter) THEN 


WRITE(19,*) X1(I+1,J), Y1(I+1,J) 
.  WRITE(19,*) X2(I+1,J), Y2(I+1,J) 


END IF 
ELSE 


X1(I+1,7) = X2(1,(J/2)) + Xstep 
Y1(I+1,J) = Y2(1,(d/2)) + Ystep 
X2(I+1,J) = X1(I+1,J) + Xstep 


Y2(I+1,J) = Y1(I+1,J) 
IF (I .—Q. Iter) THEN 


WRITE(19,*) X1(I+1,J), Y1(1I+1,d) 
WRITE(18,*) X2(I+1,J), Y2(1+1,d) 


END IF 
END IF 
ENDDO 
IF (I .—Q. Iter) THEN 


WRITE(1@,*) Xscale2, Yscale2 
WRITE(18,*) Xreturn, Yreturn 


END IF 


999 WRITE (6,*) ' Error opening new file CANTOR.DAT = ‘, 10S 


STOP 
END 


Listing 5. 
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Figure 5B. 
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Some Very Impressive People Keep Our 


Asynch C Tools Under Their Hats 


This is the only way we can get some of our customers to 
take their hats off to us in public. We understand. Most 


people like to keep a good 


thing to themselves. 


Once you see how powerful and simple our functions are, 
you'll want to treat our Communications Library Plus as a 
well guarded trade secret too. 


Essential provides the best alternative to Assembly 


language for communicating 


via an RS-232. 


However, should 
curiosity get the best 
of you, call us at 
201-762-6965 and 
we'll let you in on 
the identity of some 
of our secret 
admirers. 


Behind every® 


great program is a great library 


What Good Are Library Functions If 
You Can’t Get Them To Work? 


Providing functions is not enough. Essential Communica- 
tions Library Plus includes BreakOut, a slick on-line data 
monitor. BreakOut saves hours of frustration. We know, 
we used it to debug the XMODEM and other functions in 


Essential Communications. 


No Royalties, 30-Day Guarantee 


If within 30 days you don’t find our library or BreakOut 
totally satisfactory, hang the whole thing up and receive a 


complete refund. 


CIRCLE 18 ON READER SERVICE CARD 


Functions At A Glance 


© Interrupt driven to 9600 © Input buffers to SOOK 
baud © Source included 

e Hayes compatible support e Demo terminal program 

e 150 page manual—tutorial © Demo BBS system 

¢ XMODEM, XON/XOFF e All major compilers 
support supported 


© Timer/Keyboard functions © Ctrl-Break status 


Comm Library Plus/BreakOut $250 Comm Library $185 


| BreakOut On-line Monitor/ Debugger 
© Monitor RS232 ports up to 9600 baud 


© Control comm variables and line signals 

© Send/receive data using the scratch-pad editor 

© Edit scratch-pad in Hex or ASCII 

© Save data to file or re-transmit it 

© User configurable keyboard macros 

© Use symbols for control chars (<ACK>>) for Hex 06 


BreakOut $125 


Do Your Homework 


The library you buy will influence the rest of your 
programming life. When you’ve done your homework, 
you'll choose Essential. Call our support staff of C pro- 
grammers and find out now how things 
will be after your check clears. 


= To order or for support 
4 call: 201-762-6965 
B For foreign orders contact: 
England: Gray Matter Tel. (0364) 53499 


Japan: Lifeboat Inc. of Japan Tel: 293 4711 
West Germany: Omnitex Tel. 07623-61820 


Essential Software, Inc. 


PO. Box 1003, Maplewood, New Jersey 07040 


WRITE FASTER 
IN ANY LANGUAGE. 


Ifyou develop software 


for any product based 

on an Intel microcontroller 
or microprocessor, includ- 
ing the 80386, the unique 
debug hooks in the Intel 
languages will help get the 
job done faster. 

In fact, when used with 
Intel debuggers and emu- 
lators, Intel development 
languages can provide 
more debug data than any 
other high-level language. 

Debug hooks let you 


“186, 86 = a 


Bes eee ——————— — 
ee 80 


i symbolically 


debug in the —— 


same high-level language 
you wrote in without hav- 
ing to deal with machine 
or hex code.Which means 
80,386 reads as 80.386, 

not 50 62 DO C5. 

Because the location 
of both code and data are 
easily specified with our 
locator, it is easier for you 


to develop ROM-based 


firmware. 
Since Intel languages 


produce identical object When you buy an Intel 
code regardless of the host, language, you have access 
you can write code ata to our customer hotline. 
PC running DOS, a VAX So if you ever have a ques- 
VMS terminal, c oranIntel tion you can talk directly 
to a trained, 


members applications specialist who 
ii ofthesame understands our products. —-~ 
design team can therefore And can give you the right 
choose the most effective answers. Faster. 
combination oflanguages To order today, or get 
and systems to get the job _ more information—includ- 
done faster. -inga free catalog of our 

Intel post-sales support development tools—call 
can also help you get toll-free 1-800-87-INTEL. 


the job done faster. We in- The sooner you call, the 
vented the microprocessor. faster youll get the job done. 
We know microprocessors ul e 

and languages for Intel intel 
architectures better than 


anyone else. © 1986 Intel Corporation 


*VAX is a registered trademark of Digital Equipment Corporation. 
CIRCLE 19 ON READER SERVICE CARD 


QUIT DOING 
GRUNT WORK. 


Let Greenleaf do it for you 
and set you free. 


C Program developers, 

stop slaving! 

Greenleaf libraries have the 
functions you need — already 
perfected and in use by winning 
program developers in major 
corporations such as IBM, EDS 
and GM. 


Between our Greenleaf Functions 
and Greenleaf Comm Library, we 
have over 340 functions on the 
shelf. Each one can save you 
time and effort. Money, too. 


Many C programmers have told 
us that, even if they only use one 
or two functions, our products 
easily pay for themselves: 


The Greenleaf Functions 

- The most complete and mature C 
language function library for the 
IBM PC, XT, AT and close 
compatibles. Our version 3.0 
includes over 225 functions — 
DOS, disk, video, color text and 
graphics, string, time/date, 
keyboard, new disk status and 
Ctr1-Break control functions plus 
many more! 


The Greenleaf Comm Library 
Our 2.0 version is the hottest 
communications facility of its 
kind. Over 120 all new functions 
— ring buffered, interrupt-driven 
asynchronous communications. 


4a 


Call Toll Free 


1-800-523-9830 


In Texas and Alaska, call 


214-446-8641 


GREENI.EAI- 


— 


Greenleaf Software, Inc. 
1411 LeMay Drive Suite 101 
Carrollton, TX 75007 


CIRCLE 20 ON READER SERVICE CARD 


If you need more than 2 ports, 
only Greenleaf gives you the total 
solution — boards, software, and 
complete instructions that enable 
you to build a 16-port 
communication system. 


And no matter how many ports 
you have, it’s virtually impossible 
to lose information with multiple 
file transfers. XMODEM, XON/ 
XOFF and Hayes modem 

controls are featured. 


We support all popular C 
compilers for MS DOS: Lattice, 
Microsoft, Computer 
Innovations, Wizard, Aztec, 
DeSmet and Mark Williams. 


Order today! 


Order a Greenleaf C library now. 
See your dealer or call 1-800- 
523-9830. Specify compiler 
when ordering. Add $8 for UPS 
second day air, or $5 for ground. 
Texas residents, add sales tax. 
Mastercard, VISA, P.O., check, 
COD. In stock, shipped next day. 


Greenleaf 

Comm Library v2.0 $185 
Greenleaf Functions v3.0 $185 
Digiboard Comm/4-II $315 
Digiboard Comm/8-II $515 


We also sell compilers, books and 
combination packages. 
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efore I started 
working on mi- 
crocomputers 
full time, I 
worked on minicomputer systems that 
had reasonably complex operating sys- 
tems. My move to microcomputers was 
fairly painless because of the rise in pop- 
ularity of MS-DOS. MS-DOS is quite a 
nice operating system for a home com- 
puter and has most of the features I de- 
mand from a system: a tree-structured 
file system, loadable device drivers, I/O 
redirection, a command interpreter that 
can accept text files, and much more. 
Command files, sometimes referred to 
as script files, are called batch files by 
the developers of MS-DOS. The batch 
interpreters on the older minicomputer 
systems often had strange idiosyncrasies 
caused by their evolutionary develop- 
ment. Some operations could not be ac- 
complished directly, but you could 
usually find a strange or roundabout way 
of getting anything done. Lots of pro- 
grams resulted on the systems that were 
actually little text files written in the sys- 
tem’s command language. Many users 
never realized that they were running 
batch files instead of programs. MS- 
DOS also shares this feature with its 
older brothers: Batch was never intended 
to be a programming language, but if 
you take advantage of a few poorly or 
undocumented features and extend them 
with some of the programs described 
here, you can write complex and useful 


- = 


dvanced 


Batch Procedures 


batch files. Writing these files can result 
in some strange thinking required by no 
other programming language, but there 
are always ways to get the job done. 


Why use Batch? 

If programming in Batch involves think- 
ing in strange ways or using undocu- 
mented system features, why would you 
still want to do it? Well, by writing a 
quick batch file, you can often do things 
that would ordinarily demand a lot of 
programming effort. 

Batch files can also call other pro- 
grams as subroutines. To do that without 
Batch would require system-level pro- 
gramming in assembler or access to the 
sources. With batch you can quickly get 
several programs to.vork together. If 
your hard disk is fast enough, it is diffi- 
cult to tell the difference between a 
dumb batch file and a smart program. 
So why waste the programming effort, 
time and resources? 

The standard Batch commands include 
an impressive array of capabilities. You 
can execute a program (call a subroutine 
written in another language), test a nu- 
meric error return value, and branch on 
the result. There are ways to compare 
batch parameter strings with each other 
with or constant strings. You can test if a 
file exists or write a for loop that loops 
once for each file in a directory. 

I’m not going to describe how all of 
these features work; they are well docu- 
mented in the users manual that comes 
with every MS-DOS system. The com- 
mand files that I will describe also in- 
clude everyday uses of these ordinary 
batch commands. 


To demonstrate some of the convoluted 
thought processes you must learn to use 
extended Batch, let’s consider a few 
things that Batch cannot do. Batch can 
execute another program and continue, 
in much the same way that a real lan- 
guage calls a subroutine. But if the pro- 
gram you execute is another batch file, it 
never returns. This means that ordinarily 
you cannot write subroutines in Batch 
itself. 

However, there is a poorly documented 
feature of the interpreter that allows you 
to run another copy of the interpreter by 
name. If you add COMMAND/C before 
the name of the batch file you wish to 
call, it returns when done. Why? Be- 
cause your first copy of the interpreter is 
running a program (the second copy of 
itself) and it knows how to deal with that 
properly. 

Another example might be loops. MS- 
DOS Batch has a command for execut- 
ing one statement multiple times, but the 
number of times is usually tied to a list 
of files. What if you want to execute a 
command a specific number of times? 
Answer: you can pervert the FOR com- 
mand to your uses by giving it a bogus 
series of file names and ignoring the loop 
variable. For example: 


FOR %%A IN (1 2 3) DO PRINT FILE.TXT 


This command prints three copies of a 
file. If you need to execute several com- 
mands for each loop, the system can do it 
for you. Just put all of the commands in 
a separate file and ask another copy of 
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command to run them for you, like this: 


FOR %%A IN (1 2 3) DO COMMAND/C 
BODY 


Here BODY.BAT contains the body of 
the loop or the commands you want to 
execute. The end result is not necessarily 
a good or readable program, but it sure 
beats having to rewrite the PRINT util- 
ity to print multiple copies. 

The Batch language does not include 
I/O-instructions, but you can output to 
text files by playing games with I/O re- 
direction. The ECHO command will 
write a single line of text to the screen, 
and with I/O redirection you can write 
that line to a file or append it to the end 
of an existing file. For example: 


ECHO DEVICE=QDRIVE.BIN > 
CONFIG.SYS 


This command creates a system 
configuration file that loads a device 
driver the next time MS-DOS reboots. 
When used in this manner, I/O redirec- 
tion deletes the file and replaces it with 
the output from ECHO. To preserve any 
| old data in the file, you can append the 
line to the end of the existing file by re- 
placing the > in the previous example 
with a double >>. But that’s not all! 
You can use the ECHO command to 
write batch files and then execute them. 
Self-modifying code! This is practical be- 
cause you can have one batch file (say, 
an installation file) create tailored com- 
mand files based on the results of run- 
ning installation programs or the 
existence of required files. Batch cannot 
read files directly, but Pll describe an ex- 
tension that does. 


The undocumented feature 

The most important thing I learned 
about MS-DOS Batch is the infamous 
undocumented feature (see Darryl Ru- 
bin’s “Batch, a Powerful IBM ‘Lan- 
guage,” COMPUTER LANGUAGE, 
Oct. 1984, pp. 31-35). Simply stated, it 
is this: Any time you include in a batch 
file the name of a variable from the sys- 
tems environment string enclosed in per- 
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cent signs, the batch interpreter 
substitutes the value of the string. 

If you don’t know what an environ- 
ment string is, I’m not surprised. It’s a 
powerful feature of MS-DOS that is not 
mentioned much in the documentation. 
An MS-DOS command called SET al- 
lows you to remember strings by name 
and print them out. These strings are 
available to programs and commonly 
used to communicate setup parameters 
to canned software packages. But until 
you learn these undocumented features, 
the SET command has very limited use. 

With the undocumented feature you 
can use SET to implement variables in 
batch files. The implications are enor- 
mous but difficult to grasp at first. But 
consider this simple command file, called 
EDIT.BAT: 


echo off 

if $$%1 = 

set lastfile=%1 
goto doit 
‘last 

echo Reediting file %lastfile% 
:doit 

vedit %lastfile% 

:done 


= $$ goto last 


This batch file calls my VEDIT editor 
and remembers the name of the last file 
I edited. If I then type in EDIT without 
a name, it reedits the last file I looked at 
without my having to type it over again. 
This is done by examining the first pa- 
rameter to see if it is blank. (To check 
for a blank or missing parameter, you ap- 
pend something to the beginning of the 
parameter and then compare the result 
against your appended text. I use two 
dollar signs.) If the first argument is not 
blank, it is stored in an environment 
string named LASTFILE with the SET 
command. Every time it runs VEDIT, 
this command file uses the undocument- 
ed feature to substitute the value of 
LASTFILE as the name of the file to 
edit. You can, of course, substitute the 
name of your favorite editor in place of 
the one I use. 

A more mundane characteristic of this 
feature is something I call system confi- 
guring. In my AUTOEXEC.BAT file, I 
put SET commands that create variables 
indicating where important files are 
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stored, such as: 


SET CLIBRARY =C: > 


This variable remembers where I store 
my C compiler library. Instead of hard- 
coding the name of the library in any 
command file that needs to build a C 
program, I use the SET variable instead. 
Here is a sample command file, called 
CL.BAT, that does just this: 


link %1,%1,% 1 /map, %CLIBRARY% 


This command file links a compiled 
object module (the first parameter) into 
an executable image using the CLI- 
BRARY variable to tell it where to find 
the C library. The CL.BAT command 
file will then work on several different 
systems even if the library is stored in a 
different directory or disk or isn’t even 
the same C compiler and library. Each 
system can have different lines in its 
AUTOEXEC.BAT file to tell smart 
command files where to find libraries, 
what switches to send to the compilers, 
and any other system-specific features 
you care to set. 

A minor problem with this new fea- 
ture is the limited amount of environ- 
ment space in MS-DOS. If you create a 
lot of symbols with the SET command, 
you use up the space and your new batch 
files stop working. In MS-DOS v.3.x, the 
environment space will sometimes auto- 
matically increase in size, but RAM resi- 
dent programs prevent this from working 
for most people. You can force the sys- 
tem to allocate a larger initial environ- 
ment space by adding yet another poorly 
documented command to your CON- 
FIG.SYS file: 


SHELL=COMMAND.COM/E:xxx 


where xxx is the number of environment 
space bytes you need. I leave mine set to 
960, which seems to be plenty. 

The procedure is more complicated if 
you use MS-DOS v.2.x and must patch a 
copy of your COMMAND.COM file. I 


recommend that you try this out on a 
spare copy of a bootable floppy disk ver- 
sion of your system first. Type the follow- 
ing commands from the root directory of 
your boot disk: 


>debug command.com <--you 
type these lines 
-s 100 | 1000 bb 0a 00 <-- 


XXXX:YYYY -->debug types two 
numbers 

-e YYYY bb 3c 00 <-- 

-w <-- 

Writing ZZZZ bytes -> 

-q 

> 


Here you are searching your COM- 
MAND.COM file for an instruction 
(MOV BX,000AH) that loads the num- 
ber of 16-byte paragraphs of environ- 
ment space. There should only be one 
occurrence of this instruction in the 
whole file. If you find more than one, try 
patching each instruction separately on a 
scratch boot floppy, then test it until you 
get one that works. The two numbers 
that debug prints out are the segment 
and offset to the instruction, and you 
must use the second number (the offset) 
as the address for the edit (e) command. 
The values I show here increase the envi- 
ronment from the default 160 bytes up 
to 960 bytes. (You must reboot before 
this goes into effect.) 


Extending Batch 

Now that batch files have variables, just 
a few features are missing to make Batch 
a very useful programming language. 
These missing features can be added 
easily since any executable MS-DOS 
program can be called from a batch file. 
The trick is to write programs other than 
SET that can modify the environment 
space. 

One of the first things Batch needs is a 
way to interact with the user. It does 
have a command called PAUSE that can 
be used to ask the user to insert a disk, 
but this command continues willy-nilly 
when the user presses return. Rubin 
wrote a program called SETVAR which 
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supplied this vital interaction. SETVAR, 
like PAUSE, waits for the user to type 
something and then continues. But it re- 
members what the user typed and saves 
it in an environment variable that you 
specify. For example: 


ECHO Enter your first name: 
SETVAR FNAM 


This fraction of a command file asks 
the user for his or her name, which it 
stores in the environment string as if 
they had typed SET FNAM= <their- 
—name>. I have seen other programs 
like SETVAR in the public domain. One 
is Frank Schuelger’s ANSWER.COM 
(available on most FIDO bulletin board 
systems, or by writing 10083 Heytes- 
burry Ln., Sandy, Utah 84092), but 
SETVAR is the most flexible. You can 
write powerful programs in Batch with 
either of these programs, and many com- 
panies use a similar trick to write intelli- 
gent installation procedures as text files 
that are run by the Batch processor on 
MS-DOS. 

But you might want to add other fea- 
tures to Batch. Imagine a Batch com- 
mand that can look at a file name and 
parse it into drive, path, name, and ex- 
tension. Why do you want to do this? 
Many of the programs that run on MS- 
DOS require you to supply them with file 
names that do not have extensions. 
MASM, for example, will destroy your 
source file if you build the following one- 
line batch file and send it your entire file 
name: 


MASM %1,%1,%1; 


This is an attractive command file be- 
cause it saves you from having to type 
your file name three times and from an- 
swering all the dumb questions this as- 
sembler asks. But if you give this batch 
file your entire file name, such as GE- 
TENV.ASM, it will turn it into: 


MASM GETENV.ASM, 
GETENV.ASM,GETENV.ASM; 


The assembler reads your source file, 
upon which it writes the object, and then 
writes the listing on top of your source 
and blows up when it goes back to look 


Programmers & 
Developers 


New 
Products! 


Distribute Your Demos with 
No Royalties 


Screen Machine creates interactive demos, 
tutorials, menu systems and DOS shells. In- 
cludes a text screen editor that optionally 
generates source code* and binary or text 
files. Never write code for screen display 
again. Capture any program’s text screens for 
editing and your own use. Capture CGA com- 
patible graphics screens for BLOAD or direct 
display. SAVE hundreds of HOURS of work. 


Now there’s no need for separate screen and 
demo software packages and no need to pay 
Outrageous royalties. Priced at only $79.00. 


*Turbo Pascal, Mach 2 for Turbo, Assembler, dBASE II & Il, 
BASIC (including The Inside Track and Mach 2). 


Supercharge Turbo Pascal 


Mach 2 for Turbo Pascal adds assembler 
speed to your programs. 90 + subroutines, 
most in assembler, give you speed and func- 
tionality you never knew was possible. No 
knowledge of assembler language required. 


INSTANT displays. INSTANT windows (incl. | 
exploding and boxed). FASTEST sort you’ve © 
seen. Read/write files FAST as DOS. IN- 
STANT menus, 1-2-3 horizontal and vertical 

bar. 


Trap*C/*Break & DOS critical errors so no 
more A)bort, R)etry or !)gnore. Emulate 
BASIC PRINT USING for FAST formatted 
numbers. Execute any prog, batch or DOS 
command without ending program. 


Read environment. Read file directory. 
Get/set file attributes. Plus too many string 
functions to describe here. No royalties when 
you distribute COM programs. All source 
code included. A true bargain at $69.00. 


NOT COPY PROTECTED. 30 Day Money-Back 
Performance Guarantee. Requires IBM/com- 
patible & DOS 2+. 


Order Now 800-922-3383 


We welcome VISA/MC. COD US only $3. 
S/H US $3, Canada $5, Elsewhere $18. GA 
res. add tax and call 404-973-9272. Demo 
available. Send $5 check. Refunded on direct 
purchase. 


We also publish Stay-Res, Mach 2 for BASIC, 
The Inside Track and Peeks ’n Pokes. 


MicroHelp, Inc. 
2220 Carlyle Drive 
Marietta GA 30062 


CIRCLE 21 ON READER SERVICE CARD 


47 


OL US aS 
the Book of the Mind Club 
PROGRAMMERS GUIDE 


pee gge TOTHE IBM PC 


= = The ultimate reference 
oe d ee guide to the entire 
s family of IBM° 
personal computers. 


The 

Microsoft 

guide for 

Assembly 
PRES S 


Language 


The Microsoft guide 


to advanced C programming. 


Want to turn programming time 
into prime time? Want to put some 
topspin on your techniques? Want 
to develop invaluable new resources? 

Time to hit the books. From 
Microsoft® Press. The best and 
brightest books in the business. 

Our parent company is Microsoft, 
the folks who taught the PC how to 
think. Our authors read like a Who’s 
Who of What’s What. 

Here are four ways to boost your 
computer’s I.Q.: 

Advanced MS-DOS® by Ray 
Duncan. From C programmer to A 
player—fast. With Ray Duncan's 
MS-DOS information bonanza: 
Disk files, records, directories, 
volume labels, internals, memory 
management, EXEC functions, 
installable device drivers. More. 
The featured columnist for 


Dr. Dobb's Journal has it down. You can, too, $22.95. 
468 pages. Softcover. 


The Peter Norton Programmer's 
Guide to the IBM” PC by Peter 
Norton. Want to develop inter- 
mediate and advanced programs 
you can port from one branch 

of the PC tree to another? Want 
to understand the hardware? Soft- 
ware? The differences between PC, 
XT. AT and Jr? Get the latest tech 
talk? Pele The leading authority in the field leads you 
out of the bog. $19.95. 448 pages. Softcover. 


Microsoft QuickBASIC by Douglas 
Hergert. Here’s the perfect way to 
get up to speed with QuickBASIC. 
Plus five, smart, sample programs 
that'll tweek your QuickBASIC 
skills: MORTGAGE, for data types; 
QUICKCHART, for graphics; 
SURVEY, for data-file techniques; 
EMPLOYEE, for random-access 
files; TWENTY-ONE, for IF... THEN... ELSE games. 
$18.95. 384 pages. Softcover. 


Proficient C by Augie Hansen. 
Cross DOS and C and what do you 
get? Powerfill programs that run at 
warp speed. Use the ANSI SYS 
_ device drive and the MAKE and 
| LIB utilities to learn valuable, 
reuseable methods of structured 
program development. From the 

5 man whose proficiency at Bell 
eral Dynamics and Rayethon was the spring- 


, MICROSOFT 


Labs, 


board to this expert guide for intermediates—and experts. 


$22.95. 512 pages. Softcover. 


Don’t fumble for answers. Turn to 
Microsoft Press. Remember: What 
you get out of your PC depends on 
what you read into it. 


Available wherever books and software are sold. Credit card 
orders call 1-800-638-3030. In Maryland call collect, 824-7300. 


Microsoft and MS-DOS are registered trademarks of Microsoft 
Corporation. IBM is a registered trademark of International 
Business Machines Corporation. 


CIRCLE 22 ON READER SERVICE CARD 


for your long-lost source. I wanted a way 
to check file names for extentions before 
giving them to dumb programs like 
MASM. IJ had seen a similar program, 
and using Rubin’s SETVAR program as 
an example, I wrote the PFILE program. 
PFILE accepts one file name as an argu- 
ment and parses it into drive, path, 
name, and extension. These four parts 
are stored in the environment space un- 
der four names: _DRIVE, _PATH, 
—NAME, and _EXT. Typing the line: 
PFILE C:/BIN/TEST.EXE is equivalent 
to typing: 


SET _DRIVE=C: 
SET _PATH=/BIN/ 
SET _NAME=TEST 
SET _EXT=.EXE 


Now my command files can parse ar- 
gument strings and check for extensions, 
or just summarily throw them away and 
use the naked _VAME of the file. The 
following command file, named 
MAC.BAT, shows you how to do this 
with PFILE: 


PFILE %1 
IF $$%_EXT% == $$goto doit 
ECHO 
extension! G**** 
:doit 
MASM ee 
%—NAME%, %_NAME%,%_NAME%; 


This command file parses the first ar- 
gument sent to it and checks if an exten- 
sion exists. If so, it prints a warning 
message but still does the right thing re- 
gardless: assembles your file using just 
the name portion. A more elaborate ver- 
sion of the MAC.BAT file is available 
that will even assemble the last file edit- 
ed, (only if it ends in .ASM of course), 
assemble multiple files, check for errors, 
ring a bell, and more! 

Once I had learned how to access the 
environment string, other enhancements 
to Batch became possible, such as writ- 
ing to a file using ECHO with I/O redi- 
rection, but I could not read data from a 
file. I wrote a program called OPEN 
that remembers the name and position of 
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a text file in the environment string. A 
second program, called READ, goes to 
the remembered file position and reads 
the next line into an environment vari- 
able (updating the file position for the 
next read). The command files that use 
these programs are slow because the text 
file must be opened and closed for each 
read, but it does add file input to Batch. 
A trivial example follows: 


DIR | SORT/+23 > JUNK.DAT 

OPEN JUNK.DAT 

FOR %%A IN (1 2 3 4) DO READ LINE 

ECHO THE OLDEST FILE IN THIS 
DIRECTORY IS: %LINE% 

DELETE JUNK.DAT 


In this example the DIR command is 
used to produce a sorted directory on a 
standard MS-DOS system. The FOR 
loop skips the first three lines in the file 
by reading from it four times. The 
READ program reads each line into a 
variable named LINE, and the ECHO 
command prints it out. (After examining 
many sorted directories, I know that the 
first file always appears on the fourth 
line.) 


Your own enhancements 

If these sample command files sound 
useful, you can download copies of them 
from COMPUTER LANGUAGE’s bul- 
letin board services and CompuServe fo- 
rum (see page 4). The sources for 
PFILE, OPEN, READ, and my version 
of SETVAR are also available there. I 
am throwing them into the public do- 
main to encourage other programmers to 
expand Batch with new commands. Most 
of the sources are written in C (I use 
Computer Innovations C86), with a few 
crucial routines in assembler. Copies can 
also be obtained by sending $10 to me at 
The Computer Entomologist, P.O. Box 
197, Duncans Mills, Calif. 95430. rs | 


Mike Higgins works for Time Arts, a 
computer graphics company in Santa 
Rosa, Calif. 
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Programmer's Paradise Gives You Superb Selection, 


Personal Service and Unbeatable Prices! 
Welcome to Paradise. The MS/PC-DOS and XENIX software source that caters to your programming needs. 


© Lowest price guaranteed 
© Latest versions 


LIST 
C++ 
ADVANTAGE C+ + $ 495 
PFORCE+ + 395 
C COMPILERS 
AZTEC C-86 COMMERCIAL 499 
AZTEC C-86 DEVELOPER 299 
C-86 PLUS 497 
DATALIGHT —C DEVELOPER'S KIT 99 
LATTICE C 3.2 500 
900 
LET’SC 75 
W/CSD DEBUGGER 150 
MICROSOFT C 4.0 450 
MARK WILLIAMS C 495 
WIZARD C 450 
C INTERPRETERS 
C-TERP 300 
INSTANT C 500 
INTERACTIVE C 249 
INTRODUCING C 125 
RUN/C 120 
RUN/C PROFESSIONAL 1.1 250 
ASSEMBLERS, LINKERS 
ADVANTAGE LINK 395 
MACRO ASSEMBLER 150 
PASM-86 195 
PLINK 86 PLUS 495 
QUELO 68000 X-ASM 595 


Microsoft Specials 
C COMPILER 
COBOL 
COBOL TOOLS 


FORTRAN—NEW V. 4.0 
LEARNING DOS 


LISP 
MACRO ASSEMBLER 
MUMATH — 


PASCAL 
QUICKBASIC 
SORT - 
WINDOWS 
WINDOWS DEVELOPMENT KIT 
GRAPHICS 
ADVANTAGE GRAPHICS 295 
ESSENTIAL GRAPHICS 250 
GRAPHIC 350 
GSS GRAPHICS DEVELOPMENT 
TOOLKIT 495 
GSS KERNEL SYSTEM 495 
GSS METAFILE INTERPRETER 295 
GSS PLOTTING SYSTEM 495 
HALO— ONE LANGUAGE 300 
W/TEN FONT PACK 425 
HALO— FIVE MICROSOFT 
LANGUAGES 595 
METAWINDOWS 185 
METAWINDOWS PLUS 235 
METAFONTS 80 
METAFONTS PLUS 235 


Discover the Many Advantages of Paradise... 
© Huge inventory, immediate shipment 


® Knowledgeable sales staff 
LIST OURS 
C UTILITY LIBRARIES 
ASYNC MANAGER 175 135 
BASIC C 175 129 
BLACKSTAR C FUNCTION LIBRARY 99 89 
C ESSENTIALS 100 85 
C FOOD SMORGASBORD 150 95 
W/SOURCE 300 188 
C TOOLS PLUS 175 135 
ESSENTIAL C UTILITY LIBRARY 185 135 
ESSENTIAL COMMUNICATIONS 185 135 
W/BREAKOUT DEBUGGER 250 195 
GREENLEAF FUNCTIONS 185 135 
GREENLEAF COMM 185 135 
THE HAMMER 195 159 
MULTIC 149 135 
MULTICOMM 149 135 
PFORCE 395 229 
TIMESLICER 295 265 
W/LIBRARY SOURCE 1000 CALL 
TOPVIEW TOOLBASKET 250 179 
SCREEN DISPLAY, WINDOWS FOR C 
C WORTHY 295 269 
CURSES 125 85 
W/SOURCE 250 185 
GREENLEAF DATA WINDOWS 225 169 
W/SOURCE 7 395 319 
FLASH UP WINDOWS 75 69 
MICROSOFT WINDOWS 99 65 
DEVELOPMENT KIT 500 310 
ON-LINE HELP 149 109 
PANEL 295 219 
POLYWINDOWS CALL CALL 
SCREENPLAY (LATTICE) 150 135 
SOFTSCREEN HELP 195 175 
VIEW MANAGER 275 199 
VITAMIN C 3.0 225 199 
VC SCREEN 99 85 
WINDOWS FOR C 195 145 
WINDOWS FOR DATA 295 239 
Z VIEW 245 189 
FILE MANAGEMENT 
BIRIEVE 245 195 
XTRIEVE 245 195 
W/REPORT GENERATION 390 315 
BTRIEVE/N 595 465 
XTRIEVE/N 595 465 
W/REPORT GENERATION 940 750 
C-ISAM 225 195 
C TREE 395 319 
R TREE 295 249 
C TREE/R TREE BUNDLE 650 529 
CQL 395 329 
DBC III 250 179 
W/SOURCE 500 359 
DBC III PLUS 730 599 
DB VISTA 195 155 
W/SOURCE 495 425 
DB QUERY 195 155 
W/SOURCE 495 425 
FABS 150 129 
FABS PLUS 195 169 
INFORMIX 795 639 
INFORMIX 4GL 995 799 
INFORMIX SQL 795 639 
PHACT 295 265 


© Special orders 
® 30-day money-back guarantee 


LIST OURS 
DEBUGGERS 
ADVANCED TRACE 86 175 125 
BREAKOUT 125 99 
CODESMITH 86 145 105 
C SPRITE 175 125 
CSD SOURCE DEBUGGER 75 59 
PERISCOPE I 3.0 345 295 
PERISCOPE II 3.0 175 145-—~ 
PERISCOPE II-X 3.0 145 109 
PERISCOPE III 995 CALL 
PFIX 86 PLUS 395 229 
XVIEW 86 60 49 


BUNDLE of the Month 


The best of desk-top publishing. 


Xerox Ventura Publisher — Highly acclaimed, 
loaded with features. Create professional looking 
documentation at minimal cost. 

LIST $895 OURS $805 


Halo DPE—Graphics-based desk-top publisher from 
Media Cybernetics. Easy to learn and use. Adds 
graphics and imaging power to Ventura and/or works 


with your word processor. 
LIST $195 OURS $155 
Ventura/Halo DPE Bundle 
List together $1090 OURS $925 
EDITORS 
BRIEF 195 CALL 
CVUE ths) 59 
W/SOURCE 250 195 
DIX 195 155 
EMACS 295 265 
W/SOURCE 995 895 
EPSILON 195 159 
FIRSTIME (C) 295 229 
KEDIT 125 105 
LSE 125 89 
PMATE 195 115 
PC/VI 149 119 
SPF/PC 195 145 
VEDIT 150 109 
VEDIT PLUS 185 139 
XTC 99) 79 
SORT UTILITIES 
AUTOSORT 150 129 
MICROSOFT SORT 195 125 
OPT-TECH SORT 149 115 
LINT 
PC LINT 139 99 
PRE-C 295 155 
MAKE UTILITIES 
ADVANTAGE MAKE 125 99 
LMK 195 139 
PMAKER 125 79 
POLYMAKE V. 2.0 149 125 
PROFILERS 
CODE SIFTER 119 95 
PFINISH 395 229 


THE PROFILER 125 89 


LIST OURS 


BASTOC 495 399 
BAS_C 85 79 
BAS_—PAS 85 79 
DBX 350 315 
FORTRIX 6000 CALL 
MB 86 895 CALL 
PTRAL 179 CALL 
BASIC - 
BETTERBASIC 199 139 

BETTERBASIC ADD ONS CALL CALL 
BETTERBASIC 

DEVELOPMENT TOOLS 99 89 
BETTER TOOLS 95 89 
EXIM TOOL KIT 50 49 
FINALLY 99 89 
MICROSOFT QUICKBASIC 99 65 
PROFESSIONAL BASIC 99 75 

* 8087 MATH SUPPORT 50 45 

PANEL-BASIC 145 115 
TRUE BASIC 150 105 

ADD ONS CALL CALL 
TURBO BASIC 100 75 
COBOL COMPILERS/UTILITIES 
MICROSOFT COBOL 700 439 
MICROSOFT COBOL TOOLS 350 229 
MICROSOFT SORT 195 139 
MICRO/SPF 175 155 
OPT-TECH SORT 149 115 
REALIA COBOL 995 785 
RM/COBOL 950 649 
RM/COBOL 8X 1250 909 
SCREENPLAY 175 155 
SCREEN I/O 400 CALL 
VISUAL COBOL (MBP) 1150 +1015 
FORTRAN COMPILERS/UTILITIES 
LAHEY FORTRAN 477 CALL 
MICROSOFT FORTRAN 4.0 450 315 
RM/FORTRAN 595 389 
ACS TIMES SERIES 495 419 
87 SFL 250 225 
FOR-WINDS 90 79 
FORLIB-PLUS 70 55 
GRAFMATICS OR PLOTMATICS 135 119 
GRAFMATICS AND PLOTMATICS 240 219 
FORTRAN SCIENTIFIC 

SUBROUTINES 295 249 
STRINGS AND THINGS 70 55 
PASCAL COMPILERS 
MICROSOFT PASCAL 300 185 
PASCAL 2 350 329 
TURBO PASCAL 100 69 

OTHER BORLAND CALL CALL 
TOOLS FOR TURBO PASCAL 
ALICE 95 69 
FIRSTTIME 75 59 
FLASH UP WINDOWS 90 79 
HELP/CONTROL 125 109 
SCREENPLAY 100 89 
SCREEN SCULPTOR 125 95 
T- DEBUG PLUS 60 50 
TURBO EXTENDER 85 65 
TURBO HALO 129 99 
TURBO PASCAL ASYNC MGR 100 85 
TURBO PROFESSIONAL 70 49 
TURBO POWER TOOLS PLUS 100 85 
TURBO REF 50 45 
TURBO SMITH 69 45 
TURBO WINDOWS 80 65 


OTHER TURBO TOOLS CALL CALL 
OTHER LANGUAGES. 


APL*PLUS 595 CALL 
JANUS/ADA C PACK 95 89 
JANUS/ADA D PACK 900 769 
LOGITECH MODULA 2/86 89 65 
OTHER LOGITECH 
PRODUCTS CALL CALL 
PC FORTH 150 109 
PERSONAL REXX 125 99 
POCKET APL 95 CALL 
RPG II COMPILER 750 629 
RPG II COMBO 1100 939 
SCREEN DESIGN AID 350 309 
SOURCE ENTRY UTILITY 250 219 
SORT/MERGE UTILITY 250 229 
SMALL TALK V 99 85 
CALL TOLL FREE: 


1-800-445-7899 
In NY: 914-332-4548 


Terms and Policies 


: We honor MC, VISA, AMERICAN EXPRESS 
No surcharge on credit card or C.0.D. Prepayment 
by check. New York State residents add applicable 
sales tax. Shipping and handling $3.00 per item, sent 
UPS ground. Rush service available, prevailing rates. 


« Programmer's Paradise will match any current 
nationally advertiséd price for the products listed in 
this ad. 

* Mention this ad when ordering —some items 
are specially priced. 

¢ Prices and Policies subject to change without notice. 
+ Corporate and Dealer inquiries welcome. 


LIST OURS 
DBASE COMPILERS, 
RELATED PRODUCTS 
CLIPPER 695 459 
QUICK SILVER 599 499 
FOXBASE 395 CALL 
FOXBASE PLUS 395 CALL 
DBRIEF 89 CALL 
DBC III PLUS 750 599 
GENIFER 395 309 
BLAISE 
ASYNCH MANAGER 175 135 
C TOOLS PLUS 175 135 
EXEC 95 65 
LIGHT TOOLS 100 69 
PASCAL TOOLS 125 95 
PASCAL TOOLS 2 100 85 
PASCAL TOOLS & PASCAL TOOLS 2 175 135 
RUNOFF 50 39 
TURBO ASYNCH PLUS 100 69 
TURBO POWER TOOLS PLUS 100 69 
VIEW MANAGER 275 189 
DIGITAL RESEARCH 
CB 86 600 569 
PASCAL MT+ 400 379 
PL1— 86 750 709 
DR ASSEMBLER + TOOLS 200 189 
ACCESS MANAGER 400 379 
DISPLAY MANAGER 500 475 
FORTRAN 77 350 329 
LATTICE 
LATTICE C COMPILER 500 275 
W/LIBRARY SOURCE CODE 900 495 
C-FOOD SMORGASBORD 150 95 
W/SOURCE CODE 300 185 
C-SPRITE 175 129 
CURSES 125 89 
W/SOURCE CODE 250 179 
DBCIII 250 179 
W/SOURCE CODE 500 359 
DBC III PLUS 750 599 
LMK 195 139 
SECRETDISK 120 89 
SIDE TALK 120 89 
SSP/PC 350 269 
TEXT MANAGEMENT UTILITIES 120 89 
TOPVIEW TOOLBASKET 250 179 


NEW Products 


ADVANTAGE Make — Feature- packed MS/PC- 
DOS version of UNIX MAKE facility. 
List $125 Ours $99 


DBC II Plus — Network ready version of popular 
dBC II ISAM package. Share ISAM files with others 
on network. Data, index and memo files are dBASE 
Ill Plus compatible. 

List $750 Ours $599 
w/source List $1500 Ours $1195 


Microsoft Fortran Compiler v. 4.0 — Produces 
tight, fast code. Uses the same optimizer and code 
generator from MS C. Full ANSI FORTRAN 77 


compatibility. Includes CodeView, MAKE, linker 

and library manager. Many improvements and new 
features added. 

List $450 Ours $315 


Panel Plus — Advanced screen manager consisting 
of a screen designer, code-generator and function 
libraries. Works with popular graphics libraries to 
allow data entry in graphics modes. Includes full, 
portable library source code. No royalties. 

List $495 Ours $369 


SSP/PC — Fast, extremely accurate library of over 
145 math subroutines. Callable from C, FORTRAN, 
Pascal, BASIC. 

List $350 Ours CALL 


PHOENIX PRODUCTS 


PASM 86 195 115 
PDISK 195 125 
PFANTASY PAC 1295 869 
PFINISH 395 229 
PFIX-86 PLUS 395 229 
PFORCE 395 229 
PLINK-86 PLUS 495 319 
PMAKER 125 79 
PMATE 195 115 
PRE-C 295 155 
PTEL 195 115 


Programmer’s Paradise 
42 River Street, Tarrytown, NY 10591 
914-332-4548 


Programmer’ 


BTRIEVE 
C-ISAM 
C TERP 
C-TREE 
R-TREE 
DBVISTA 
FOXBASE 
INFORMIX 
INFORMIX 4QL 
INFORMIX SQL 
LYRIX 
MICROSOFT BASIC 
MICROSOFT COBOL 
COBOL TOOLS 
MICROSOFT FORTRAN 
MICROSOFT PASCAL 
NETWORKS FOR XENIX 
PANEL 
RM/COBOL 
RM/FORTRAN 
SCO PROFESSIONAL 


POLYTRON PRODUCTS 


POLYBOOST 80 69 
POLYTRON C BEAUTIFIER 49 45 
POLYTRON C LIBRARY I 99 79 
POLYTRON POWERCOM 179 139 
POLYLIBRARIAN 99 79 
POLYLIBRARIAN II 149 115 
POLYMAKE 2.0 149 125 
POLYSHELL 149 119 
POLYWINDOWS PRODUCTS CALL CALL 
POLYXREF 219 169 
POLYXREF — ONE LANGUAGE 129 99 
PVCS 395 309 
PVCS — PERSONAL 149 119 
PVCS — CORPORATE 395 309 
PVCS— NETWORK 1000 CALL 


OPERATING SYSTEMS 
OPERATING SYSTEM 


TOOLBOX (WENDIN) 99 ie) 
PCNX 99 79 
PCVMS 99 79 
SYSTEM V/AT (MICROPORT) 440 385 

RUNTIME SYSTEM 159 145 

SOFTWARE DEVELOPMENT 

SYSTEM 169 155 


TEXT PREPARATION SYSTEM 169 155 
XENIX SYSTEM V— COMPLETE 1295 995 


XENIX DEVELOPMENT SYSTEM 595 499: = 


XENIX OPERATING SYSTEM 595 499 
XENIX TEXT PROCESSING 
PACKAGE 195 145 


80386 DEVELOPMENT 
TOOLS 


386 | ASM/LINK 495 445 
3861 DOS EXTENDER 995 CALL 
HIGH C 895 CALL 
PROFESSIONAL PASCAL 895 CALL 


DESKTOP PUBLISHING 

HALO DPE 195 155 
XEROX VENTURA PUBLISHER 895 805 
TURBO VENTURA PUBLISHER 1390 1249 


TELECOMMUNICATIONS ; 
ASCOM IV 195 175 


PTEL 195 115 
SIDETALK 120 89 
ADDITIONAL PRODUCTS 
COMMAND PLUS 80 69 
DAN BRICKLIN’S DEMO PROGRAM —s_75 59 
FASTBACK 175 149 
GOLDEN COMMON LISP 495 CALL 
INSIGHT 2+ 485 389 
INTERACTIVE EASYFLOW 150 129 
LEARNING DOS 50 39 
MICROSOFT MACH 10 

W/MOUSE & WINDOWS 549 385 
NORTON COMMANDER 75 55 
NORTON UTILITIES 100 59 
PDISK 195 125 
SOURCE PRINT 97 89 
TASKVIEW 80 59 
TEXT MANAGEMENT UTILITIES 120 89 
TLIB 100 89 
TREE DIAGRAMMER UE. 69 
VTEK 150 129 
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Do You Ever Get the Feeling 
That No One Speaks Your Language? 


Arity/Prolog. 
The Language That Spans the Generation Gap. 


Arity listens to what you ask for. You want a serious, versatile lan- 
sda ze that will go the distance for you. There are two very good 
sOns for you to use Prolog—to do your work smarter and faster. 


actly what the Arity/Prolog development environment will 


: ie 


log, will iene reduce your develop- 
to solve a wide range of application 


tie them all together. You can interface 
Aing languages and build extensions to 
. You'll be truly multilingual—what better 


4 ment, with its one gigabyte of virtual memory and fast, compact 
compiled code, for conventional applications. 
Mena if you're working in new territories, like expert systems or 
@ sophisticated database management systems, you'll be speaking the 
native tongue. 


Speak it freely Our products are not copy protected and we | 
charge no royalties, so you can use them in as many end-user appli- 
cations as you'd like. Why keep the language of solutions all to 
yourself? 

Join the thousands of assembly and C programmers who already 
use Arity/Prolog—the language of solutions. 

Call 1-800-PC-ARITY Today. 

Massachusetts residents call 617-371-1243. 


Software that roars. ARITY CORPORATION 
30 Domino Drive, Concord, MA 01742 U.S.A. 
1-800-722-7489 or in Massachusetts call 617-371-1243 
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Manipulating 


-FATs 
With FORTRAN 


n my home, the 
word “fat” has 
some highly 
charged mean- 
ings. For one thing, it comes up a lot in 
descriptive discussions about my physical 
condition. But the proverbial fan really 
works overtime when I wipe out the file 
allocation table (FAT) on a disk contain- 
ing source files I realize too late I need. 

I know the Norton utilities allow the 
recovery of lost files from a DOS disk. 
But the first (and last) time I used these 
utilities, I decided there must be a better 
way. All that going back and forth from 
one screen to another and checking each 
sector seems so unorganized! 


Clusters 

My first alternative went something like 
this: I wrote a program to dump all the 
ASCII sectors on my disk. It wasn’t nec- 
essary to dump all of each ASCII sector, 
just the first and last 80 characters or so 
of each cluster currently not assigned to 
an existing file. Then I could visually 
scan the output to mark the sectors to be 
linked and their linkage order. I would 
also have to create a simple FAT editor 
to allow easy input of the proper FAT 
entries. As it turned out, the project was 
easier than expected and allowed the pro- 
cess to proceed in a more organized 
fashion. 


and Assembly 


By Richard Benser 


The entire procedure hinged on the 
DOS interrupts 25H and 26H, the abso- 
lute disk read and write routines that al- 
low a program to read or write any 
sectors on a disk solely by sector number. 
This means you can read the FAT sectors 
and change and rewrite them in a pro- 
gram. It also means the entire disk can 
be read sector by sector, whether or not 
the sectors are part of a file, and checked 
from the program to see if the data on a 
cluster is ASCII. The program can dump 
the first and last 80 characters from each 
cluster that passes the test for an ASCII 
cluster. This dump becomes the data that 
must be scanned to mark which cluster 
follows which to construct my list of 
FAT entries. 

The whole thing is-relatively straight- 
forward. I just check the first 100 char- 
acters of a cluster for being lower than a 
space or higher than a tilde. If any of 
them meet these criteria and are not car- 
riage returns or line feeds, the cluster is 
not an ASCII cluster. If the cluster is 
ASCII, the program prints the first and 
last 80 characters with the cluster num- 
ber. With this listing, it is fairly easy to 
see which clusters were continuations of 
which others and to get the data for my 
FAT entries. 


FAT and FORTRAN 

The next program was less intuitive. The 
problem is that FAT entries are some- 
times each 12 bits long—a byte and a 
half. Two 12-bit numbers are packed into 
each 3 bytes, which makes it difficult to 
interpret a simple dump of the FAT 
quickly. Most compilers or assemblers 
are set up to handle full bytes of data 
easily. Dealing with partial bytes is usu- 


ally possible but not as simple as the 
more standard operations. Since this was 
to be a quick-and-dirty program to get 
myself out of a bind, I didn’t care too 
much about the fastest possible code or 
the smallest program. I wanted some- 
thing to work now. 

Using these criteria, I decided to write 
most of my program in FORTRAN. It 
was necessary, however, to write the sec- 
tor access routines in assembler since 
there is no other way to access the DOS 
interrupts from the FORTRAN compil- 
ers I have access to. I use Microsoft’s 
compiler because it allows NOTSTRICT 
enforcement of rules against redefining 
character variables as binary numbers. 
This option was very important in deal- 
ing with the 12-bit numbers through a 
compiler that has only 8-bit characters 
and 16-bit integers as relevant data 
types. 

The program I ended up with is shown 
in Listing 1; the assembler subroutine is 
in Listing 2. The assembler program is 
very simple. It has three entry points: one 
to read the disk, another to write it, and 
a third to calibrate it (set up the proper 
DOS constants to address sectors on the 
disk by their proper sector numbers). 
This process can be explained most easily 
with an example: 

Suppose the disk in drive A is double- 
sided, with nine sectors per track per 
side. In this configuration, sector 9 is the 
first sector on the second side of the first 
track. If the disk were instead single-sid- 
ed with nine sectors per track, sector 9 
would be the first sector on the second 


track. DOS must make the conversion 
from sector number to track and sector. 
Therefore DOS must be aware of the 
layout of the particular disk in question 
before it can properly read or write a 
sector-by-sector number. 

All these routines simply put the argu- 
ments they are called with into the prop- 
er registers and execute the appropriate 
DOS interrupt. The disk read and write 
routines both use the same register setup 
and error return code. The only differ- 
ence between them is the interrupt they 
execute, which is set up each time either 
routine is called. I am fully aware of the 
old wives’ tales against self-modifying 
code. But in a case as simple as this I 
think that rule should be forgotten. Also, 
I appreciate quick-and-dirty code that 
works. 


Disk space allocation 


This sidebar is a review of disk 

space and its allocation by DOS. The 
terms are applicable to both hard and 
floppy disks. Data is recorded on the 
surface of a circular platterlike medi- 
um for both hard and floppy disks. 
The medium is either flexible (floppy) 
or rigid (hard). A standard floppy 
disk has only one platter but may rec- 
ord data on both the top and bottom 
of the platter (double-sided disk). A 
hard disk unit may have several plat- 
ters stacked on a single spindle, and 
each platter may record data on one 
or both sides. 

Each recording surface of a disk 
storage device is broken down into 
tracks. A track is the circular band on 
the surface of a platter that passes 

under the stationary read/write head 
of the disk drive during one complete 
revolution of the platter. Disk drives 
in PCs generally only have one assem- 
_bly to move the disk read/write 
heads, and it moves all the heads any 
time it moves. Thus if one head is 
over track 1, all the heads are over 
track 1. 
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The third routine, SELECT, calibrates 
the disk. The first way I found to cali- 
brate a disk was to use the DOS function 
36H, whose intended use is to get the 
amount of free space available on the 
disk. To complete this function, this rou- 
tine needs to set up the proper internal 
DOS constants to access the FAT itself. 
This function returns four pieces of in- 
formation about the disk it is asked to 
scan. The AX register has the error re- 
turn or.the number of sectors per cluster, 
which my program uses as the return 
from the function, so the FORTRAN 
program knows the number of sectors 
per cluster if the function is successful. If 
it is not, the program has an error 
indicator. 

The FORTRAN program is larger 
and more complex. The first two lines se- 


The total data on all recording sur- 
faces that are available without mov- 
ing the read/write heads is called a 
cylinder. On a standard double-sided 
disk a cylinder contains two tracks 
because the diskette has two record- 
ing surfaces. 

Each track is then broken down 
into sectors. Picture a bead necklace 
laid on the disk surface. If the neck- 
lace is laid in a circle and represents a 
track, each bead represents a sector. 
The next track may be represented by 
a necklace with the same number of 
beads, only slightly larger or smaller 
depending on whether the next track 
is closer to the center or rim of the 
disk. The beads must change size be- 
cause each track has the same num- 
ber of sectors even though its linear 
size is different from other tracks. 
There is even a small gap between 
each sector on a track that is analo- 
gous to the string between beads on a 
necklace. 

Now that we know how a disk is 
physically set up, we can look at how 
space is allocated. The first thing to 
consider is how many sectors we have 
to keep track of. A typical 30MB disk 


lect 4-byte integers and remove rules 
prohibiting redefining character variables 
as numbers and vice versa. I chose to use 
4-byte integers instead of 2-byte integers 
because I thought that in a large hard 
disk the number of sectors could easily 
exceed the 2-byte integer limit of 32,767. 
Since the program calculates subscripts 
into the table, I thought that at some 
point I would create a very insidious bug 
if I tried to limit myself to 32,767 bytes 
of FAT. Then, in direct contradiction to 
that assumption, I made the buffer 
30,000 bytes long. I felt that this would 
be enough room for any disk I might use 
since most large-capacity disks allocate 
multiple sectors per cluster, resulting in a 
manageable number of clusters even in 
very large hard disks. Who said pro- 
grams had to be entirely consistent? 


drive for a PC/AT may have 697 cyl- 
inders, five recording surfaces (thus 
five read/write heads) and 17 sectors 
per track. Each sector contains 512 
bytes. 

This disk has 59,245 sectors. Allo- 
cating each of those sectors singly as 
it is needed is one possibility. This 
would mean that when you saved a 
small file you would actually use 512 
bytes of the disk’s capacity. It would 
also mean that to save a 50K file of 
executable code would take 100 units 
of storage. DOS’s implementors prob- 
ably decided that a user was more 
likely to save larger files on a disk 
than smaller ones. The result was a 
scheme that allocated groups of sec- 
tors (called clusters) rather than sin- 
gle sectors. 

A cluster (a group of sectors) is the 
unit of disk storage that DOS uses to 
allocate files. On our 30MB disk 
drive, DOS would consider a group of 
four adjacent sectors as one cluster of 
2,048 bytes. On a standard 360K 
double-sided, double-density diskette, 
a cluster is two sectors, or 1,024 
bytes. Clustering requires a smaller 
area to keep track of a disk’s used _ 


A number of variables are defined as 
2-byte integers, either to pass them to as- 
sembler routines (which generally use 
them to load 16-bit registers), or to rede- 
fine the 30,000 bytes of blank common 
as 15,000 integers, each 16 bytes long. 
After these definition statements are four 
lines of EQUIVALENCE statements, 
which allow the moving of one or more 
single-byte values into 2-byte integer 
fields. 

The 16-bit dump routine is simple. It 
just redefines the buffer in blank com- 
mon as 16-bit integers and prints the val- 
ues. Entries larger than 32,767 will come 
out as negative numbers. The only ones I 
have encountered that do this are the —1 
(all bits on) entries marking the last 
cluster in a file on a hard disk with 16- 
bit FAT entries and the special first two 


and free space, as there may be fewer 
clusters on a hard disk than sectors. 
To keep track of which clusters are 

free and which are not, DOS uses a 
FAT, Fach FAT (each disk usually 
has two) has one entry for each clus- 
_ ter on the disk. Each FAT entry may 

contain a pointer to the next FAT en- 
try for a file. On the floppy each en- 
try may be only 12 bits long since 


__ there are relatively few clusters. This 


allows each entry to point to another 
one up to a limit of 4,096 entries. I 
guess the 12-bit FAT entry was de- 
cided on when a double-sided diskette 
could hold 320K of data. A single 
sector (512 bytes) would hold 341 
FAT entries of 12 bytes each, which 
was oom) for a 320K floppy to use 


ae would allow only 256 en- 
sector, requiring a 320K 


his decreases the amount of 
ce on a floppy even though 
e the FATs much more 


rd disk 4,095 cluster 
enough, so there are 
-in DOS to handle 16- 


entries in the FAT, and unavailable clus- 
ter indicators. 

The 12-bit dump routine is not so sim- 
ple. I left blank common defined as an 
array of single characters. Then, using 
the EQUIVALENCE statement, I rede- 
fined three two-character arrays as 16- 
bit integers. I moved three bytes 
containing two 12-bit entries to each of 
the characters equivalenced to the low- 
order byte of a 16-bit integer. Then I was 
able to arithmetically create new 16-bit 
integers with proper values for the 12-bit 
FAT entries. The first 12-bit entry is the 
low-order (modulo 16) four bytes of the 
second byte multiplied by 256 and added 
to the first byte. The second 12-bit entry 
is the high-order four bits (divided by 
16) of the second byte added to the third 
byte multiplied by 16. The 12-bit entries 


bit FAT entries. 

Having allocated our FAT, we need 
to define each entry in it. The first 
two entries (0 and 1) are reserved for 
DOS and may not be used. The first 
cluster available for use by a file is 
cluster 2, which is its number no mat- 
ter where on the disk it may be. A 
cluster not currently assigned to a file 
has an entry of 0 inthe FAT. Ona 
freshly formatted disk, we would ex- 
pect to see Qs in all the FAT entries 
except the first two. Anything else on 
a freshly formatted disk would mean 
that one of the sectors in the cluster 
was found unacceptable in the format 
process, rendering the cluster un- 
usable for data storage. In a 12-bit 
FAT entry, hexadecimal FF7 is used 
to mark an unusable cluster. Hexade- 
cimal FFF (all bits on) is used to in- 
dicate that no more clusters are 
allocated to a file. FAT entries can 
then be expected to have either 0s 
(free clusters) or numbers between 
two and the number of clusters on the 
disk (currently allocated clusters) or 
special codes ( hexadecimal FF7 ) to 
mark the clusters as unavailable. 
When a file is released or deleted by 


are then displayed on the console screen. 
When the user indicates that no more 
displays are desired, he or she is asked 
whether the sector has any updates. If so, 
updates are taken one at a time in any 
order, and the same arithmetic and rede- 
finition scheme is used to place the prop- 
er 12-bit entries in the buffer. Also, a 
switch (RWSWIT) is set to mark that 
updates may have been made. At the end 
of the program, this switch is checked. If 
it has been set, the entire FAT is re- 
placed on the disk. 

At the end of the updates, another 
round of displays is offered, and then an- 
other full cycle. When there are no 
changes from the operator and the user 
has indicated that changes have been 
made to the FAT since it was read, the 
sector is rewritten. If the user decides at 
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DOS, its name is marked in the direc- 
tory and all the FAT entries corre- 
sponding to the clusters used are 
changed to Os. The actual data in the 
clusters is unchanged and remains in- 
tact on the disk. 

The last point is to demonstrate a 
file’s allocation. Assume we have a to- 
tally empty disk. We want to save a 
file that is slightly larger than two 
clusters long. After saving the file, 
how would DOS retrieve the data? 

First DOS would look at the direc- 
tory for the file’s entry. The directory 
would have, among other things, a 
pointer to the first cluster used by the 
file Gin our case cluster 2). On our 
typical disk with one file on it, the 
third entry in the FAT (cluster 2) 
would be a 3. This would indicate 
that after cluster 2 our file continued 
into cluster 3. The fourth entry in the 
FAT (cluster 3) would be a 4, indi- 
cating that 4 is the next cluster in our 
file, and the fifth entry (cluster 4) 
would have all its bits on to indicate 
that was the last cluster in our file. 
Thus DOS can retrieve the file cluster 
by cluster following the map from the — 
directory through the FAT. 
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any time during this process that there 
are mistaken entries, Control-C will 
cause an immediate exit without first re- 
writing the FAT. I have found that pru- 
dence in such cases is generally the 
smarter way out. 

Another choice I made (since this is a 
simple FAT editor) was to let 
FORTRAN do all the console I/O for 
me. This means that whatever answers 
are typed must be intelligible to the 
FORTRAN input parser. To indicate 
that a user is through entering a type of 
input (such as updates), the user must 
type an out-of-bounds value. (For exam- 
ple, naming the —1 entry as the entry to 
be updated or trying to change entry 400 
in a FAT with 365 entries.) These checks 
allow the user to easily leave a particular 
state within the program. They are also 
useful in protecting the memory used by 
the rest of the program from corruption 
by typographical errors. 


Where’s the FAT? 

One fairly important piece of trivia still 
to be discussed is the location of the FAT 
on a disk. Since DOS 2.0, the first sector 
of a DOS disk (sector 0) has been re- 
served as a boot sector. This sector con- 


tains data regarding usage and location 
of information on the disk. If the disk is 
to be used to boot a system, sector 0 also 
has the bootstrap program. This program 
is the one loaded by the ROM in the 
computer and which in turn initiates 
DOS. 

The next sector (sector 1) is generally 
the start of the first FAT. The number of 
sectors in a FAT varies with the use and 
capacity of the disk. After the first FAT 
is usually a second FAT. The second 
FAT is simply a copy of the first FAT to 
be used if the first FAT becomes unread- 
able. After the second FAT are the root 
directory sectors. The number of sectors 
in the root directory is fixed for standard 
floppy diskettes but varies in RAM disks 
and hard disks. Using more sectors for 
the root directory allows more entries 
(files and subdirectories) to be kept in 
the root directory although it uses more 
space on the disk. After the root directo- 
ry comes the data storage part of the 
disk. This is the space for the storage of 
files and nonroot directories. 

In trying to recover files, it is generally 
enough to fix the first FAT. After that, 
through use, the second FAT will be cop- 
ied from the first one and updated auto- 


matically. I have never found any 
problems with just updating the primary 
FAT and using the disk to force the sec- 
ond FAT to be a copy of the first. 

After the FAT has been doctored, the 
directory still must be fixed to resurrect 
the files. The first time I had to do this, I 
just ran CHKDSK. The program discov- 
ered all the strings in my FAT and cre- 
ated files to make them available to me. 
The files were all named 
FILE0000.CHK, FILE0001.CHK, etc. 
However, by renaming them I was able 
to get my source code back. The next 
time I used my read/write disk subrou- 
tines to make a general byte-oriented 
sector editor and changed the directory 
sectors so that they showed proper file 
names and DOS would acknowledge 
them. This approach also worked just 
fine, and I didn’t get confused about 


what name FILE0005.CHK should real- _ 


ly have. 


Details 

Some words of caution are now in order. 
This program allows some very low-level 
manipulations of the FAT totally outside 
the overview of DOS. Less than careful 
use can result in a lot of trouble. A good 


Data manipulations 


This sidebar is intended as an ex- 
planation of the data manipulations 
that take place in the program in or- 
der to make sense out of the 12-bit 
FAT entries from a floppy disk. In 
this explanation, the symbols NO and 
NI will be used to represent the two 
nibbles of a byte. A nibble is 4 bits, or 
half a byte. A full byte will then be 
‘represented by NO N1, NO is the 
least significant nibble of the byte, 
and N1 is the most significant nibble 
_of the byte. 
1. An array of characters in 
memory: 

memory NO NINO NINO NINO NT .... 
subscript 3 eae 

2. A 16-bit integer as stored by 
FORTRAN: 
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oS 
faba 


memory NO NINO NI No Ni NO NI NO NINO NI 
byte use LSB MSB {SB MSB LSB MSB 
subscript 1 2. 3 


LSB = Least significant byte 
MSB = Most significant byte 


3. As a result of the Equivalence 
statement, the six-character array 
TCHAR can be treated as the integer 
array TEMP: 


TCHAR NO Ni NO Ni NO NINO NINO NINO NI 
TEMP integer | integer 2 integer 3 


4. Now assume characters 1, 2, and 
3 are three bytes from a FAT sector 
with 12-bit entries that contain two 
entries, and the even characters in 
TCHAR are all Os. We can move char- 
acter 1 to TCHAR(1), character 2 to 
TCHAR(3), and character 3 to 
TCHAR(5). This will cause TEMP(1), 


TEMP(2), and TEMP(3) to have the 
values of the three characters. Divid- 
ing TEMP(2) by 16 shifts NJ into the 
NO or least significant position and re- 
moves the original NO. 

Adding this quantity to TEMP(3) 
multiplied by 16 produces the second 
12-bit FAT entry’s value in a 16-bit 
integer. The first 12-bit number can 
be gotten by taking the remainder of 
TEMP(2) divided by 16 (MOD or modu- 
lus function), multiplying it by 256, 
and adding the result to TEMP/1). 

This process can be repeated for as _ 
many FAT entries as we have. = 

5. In the reverse process to de 
seribed in section 4, we can in- 
put 16-bit integers down into the 
proper 12-bit quantities to rebuild th 
FAT entries from keyboard i 


idea is to use DISKCOPY to make a 
copy of the disk with the released files 
before proceeding to attempt recovery. 
DISKCOPY does a sector-by-sector copy 
and will copy the deleted files to the new 
disk, creating a fallback position should 
things fail too miserably. 

If you try to use this procedure on a 
hard disk without the option of running 
DISKCOPY to make a backup, be ex- 
tremely careful. (In a pinch, try to re- 
member that there are generally two 
copies of the FAT on a disk, the second 
of which should have a backup copy of 
the primary one that this program allows 
you to play with.) I have used the tech- 
nique, and know it works, but given 
enough rope we all have to be careful not 
to hang ourselves. 


IMPLICIT INTEGER ( A - Z ) 


Another thing to remember is that 
cluster entries 0 and 1 in the FAT are re- 
served for DOS. Also, the first usable 
cluster for DOS files is cluster 2. The 
program, shows FAT entries 0 and 1, and 
even will allow them to be updated, but 
these entries should be left alone. The 
first data cluster on a DOS disk is clus- 
ter 2. I like to think of clusters 0 and 1 
as being spaces (not necessarily a cluster 
in length) left for the standard two 
FATS on a disk. rs | 


Richard Benser is employed with JC 
Systems, Leonia, N.J., as an applica- 
tions consultant. 


Artwork: Cynthia Seagren 


CHARACTER*1 BUFF(3880@), TCHAR(6), ANS, BEL(2) 
CHARACTER*1 TEMP1(2), TEMP2(2), TEMP3(2), TEMP4(2), TEMP5(2) 
INTEGER*2 TEMP(4), INTREP(15@@0), DISK, SECT, SPF 


COMMON TFE, BUFF, TEMP 


C *** EQUIVALENCES ALLOW EASY DISK PARAMETER INITIALIZATION 
EQUIVALENCE ( TCHAR, TEMP ), ( TEMP(4), BEL ) 
EQUIVALENCE ( BUFF, INTREP ), ( TEMP1, CLUSSEC ) 
EQUIVALENCE ( TEMP2, TSEC ), ( TEMP3, BPS ), ( TEMP4, DIRENT ) 


EQUIVALENCE ( TEMP5, FATCOP ) 


DATA RWSWIT, FATCOP / 8, @ / 


DATA BPFE, CLUSSEC, MAXFE / 12, @, 15000 / 
C *** SET UP BELL RINGER AS A CONSTANT 


TEMP(4) = 7 + 7 * 256 


C *** ASK USER WHICH DISK NEEDS FAT EDITING ~ 


—< 


100 WRITE ( *, '('' ENTER DISK TO WORK ON[ @, 1, ... ] ‘',\)' ) 


READ ( *, * ) DISK 


C *** VERIFY THAT DISK IS THERE AND SET DOS TO READ IT 


SECT = SELECT ( DISK ) 


C *** IF DOS SAYS NO DISK, LET USER TRY AGAIN 


IF ( SECT .LT. @ ) GO TO 949 


Cc *** READ BOOT SECTOR ( SECTOR ZERO ) AND GET DISK PARAMETERS 


SECT = @ 


CALL DISKRD ( DISK, SECT, 1, BUFF ) 
C *** TF ERROR READING, TELL USER AND LEAVE 


iF ( SECT .LT. @ ) GO TO 919 


C *** GET DISK PARAMETERS AND CALCULATE CONSTANTS FROM IT 


TEMP3(1) = BUFF(12) 
TEMP3(2) = BUFF(13) 
TEMP4(1) = BUFF(18) 
TEMP4(2) = BUFF(19) 
-TEMP1(1) = BUFF(14) 
RESSEC = INTREP(8) 
TEMP5(1) = BUFF(17) 
TEMP2(1) = BUFF(20) 
TEMP2(2) = BUFF(21) 
SPF = INTREP(12) 


Listing 1. (Continued on following page) 


SEIDL 
MAKE 
UTILITY 


Version 2.0 


The BEST just got BETTER! 


If you're serious about software 
development, consider the SEIDL 
MAKE UTILITY (SMK). SMK is 
not just another copy of the Unix 
Make. It was specifically designed 
to deliver features and performance 
not found in other makes. 


V Structured Language to 
describe dependencies in a clear, 
concise and portable manner. 


V Rich Command Set 


includes parameterized macros, 
variables, if-then-else, iteration, 
wild cards, exception cases, 
macro libraries, interactive state- 
ments, environment access, pat- 
tern matching and much more! 


V Intelligent Analysis 


algorithm handles nested include 
files, library dependencies, and 
performs consistency tests to 
detect errors that other makes 
would blindly ignore. 


V Seidl Version Manager 
compatibility lets you expand 
your system into the most 
comprehensive revision/version 
control system available. 


"SMK is a very good Make indeed. 
Its major distinction is a truly simple 
Dependency Definition Language, 
easy to learn and easy to use... 
you ll probably bless SMK." 

— Sextant, July ’86 


"SMK offers many unique features. 
[The error handling facility] is 
extremely useful if a large number of 
files must be recompiled.” 

— Computer Language, June ’86 


DOS $3.50 p&h 
Version a) gQ”- Call for other 


Only op systems. 


Call Today 
1-313-662-8086 


Visa/MC/COD Accepted 
Dealer Inquiries Invited 


SEIDL COMPUTER ENGINEERING 


3106 Hilltop Dr., Ann Arbor, MI 48103 
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COMBINE THE 
RAW POWER OF FORTH 
WITH THE CONVENIENCE 
OF CONVENTIONAL LANGUAGES 


HS 
FORTH 


Why HS/FORTH? Not for speed 
alone, although it is twice as fast as 
other full memory Forths, with near 
assembly language performance 
when optimized. Not even because 
it gives MANY more functions per 
byte than any other Forth. Not be- 
cause you can run all DOS -com- 
mands plus COM and EXE programs 
from within HS/FORTH. Not be- 
cause you can single step, trace, de- 
compile & dissassemble. Not for the 
complete syntax checking 8086/ 
8087/80186 assembler & optimizer. 
Nor for the fast 9 digit software float- 
ing point or lightning 18 digit 8087 
math pack. Not for the half mega- 
byte LINEAR address space for 
quick access arrays. Not for com- 
plete music, sound effects & graph- 
ics support. Nor the efficient string 
functions. Not for unrivaled disk flex- 
ibility — including traditional Forth 
screens (sectored or in files) or free 
format files, all with full screen edi- 
tors. Not even because I/O is as 
easy, but far more powerful, than 
even Basic. Just redirect the charac- 
ter input and/ or output stream any- 
where — display, keyboard, printer 
or com port, file, or even a memory 
buffer. You could even transfer con- 
trol of your entire computer to a 
terminal thousands of miles away 
with a simple >COM <COM pair. 
Even though a few of these reasons 
might be sufficient, the real reason 
is that we don’t avoid the objections 
to Forth — WE ELIMINATE THEM! 
Public domain products may be 
cheap; but your time isn’t. Don’t 
shortchange yourself. Use the best. 
Use it now! 

HS/FORTH, complete system: $395. 
with “FORTH: A Text & Reference” 
by Kelly and Spies, Prentice-Hall 
and “The HS/FORTH Supplement” 
by Kelly and Callahan 


ave Visa Mastercard 


HARVARD 
SOFTWORKS 


PO BOX 69 
SPRINGBORO, OH 45066 
(513) 748-0390 
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C ¥x* 


C #*e* 


Cc *** 


C Ke 
306 


C *** 


455 


C #** 
466 


590 


CG *¥** 


G kee 


906 
918 
928 
936 


DIRSEC = BPS / 32 

SECSDIR = DIRENTS / DIRSEC 

TFE = TSEC - RESSEC - SPF * FATCOP — SECSDIR 
TFE = 1 + TFE / CLUSSEC 

IF ( TFE .GE. 4087 ) BPFE = 16 
SECT = RESSEC 

ENSURE AMPLE MEMORY FOR WHOLE FAT 
IF ( TFE .GT. MAXFE ) GO TO 93d 
READ ENTIRE FAT INTO MEMORY 

CALL DISKRD ( DISK, SECT, SPF, BUFF ) 
IF ( SECT .LT. @ ) GO To 919 


GIVE USER LIMITS 

WRITE ( *, '('' CLUSTERS GO FROM @ TO '',15)' ) TRE 
ASK FOR LIMITS OF FAT ENTRIES TO DUMP 

WRITE ( *, '('' ENTER DUMP LIMITS. '', \)' ) 


READ ( *, *, ERR = 980 ) C@, C2 

IF ( CO .LT. @ .OR. CO .GT. TFE) GO TO 409 
IF ( C2 .LE. C® .OR. C2 .GE. TFE) GO TO 400 
IF ( BPFE .EQ. 16 ) GO TO 350 

COMPUTE BYTE LIMITS FOR 12-BIT FAT ENTRY 


@W@=(/8)*8 

c2=( (c2+7)/8 )*8 
Cl=@*1.5+1 
C2 = C2 * 1.5 

CALL 12-BIT FAT DUMP ROUTINE 


CALL DUMP12 ( C@, Cl, C2 ) 

GO TO 30 

CALL 16-BIT FAT DUMP ROUTINE 

CALL DUMP16 ( CG, C2 ) 

GO TO 386 

AFTER NO MORE DUMPING, OFFER UPDATE OPTION 

, ‘('* DO YOU WANT TO CHANGE AN ENTRY? '',\)' ) 


IF ( ANS .NE. 'Y' .AND. ANS .NE. 'y' ) GO TO 999 
IF UPDATES ARE CHOSEN, REMEMBER WE MUST WRITE SECTOR 
RWSWIT = 1 
WRITE ( *, 
ASK FOR CLUSTER AND NEW CONTENTS 
WRITE ( *, '('' ENTER CLUSTER NUMBER AND NEW VALUE '',\)' ) 
READ ( *, *, ERR = 9289 ) K, J 
IF BAD ENTRY GO OFFER DUMPS AGAIN 
IF ( K .LT. @ .OR. K .GT. TFE ) GO TO 300 
IF ( BPFE .EQ. 16 ) GO TO 580 
FOR 12-BIT FAT PUT NEW ENTRY IN PROPER PLACE 
=K*1.54+1 
TCHAR(1) = BUFF(I) 
TCHAR(3) = BUFF(I+1) 
TREAT ODD AND EVEN CLUSTER ENTRIES DIFFERENTLY, SINCE THEY 
OCCUPY DIFFERENT LOCATIONS WITHIN A THREE-BYTE GROUP 
IF ( MOD ( K, 2) -BQ. @ ) GO TO 450 
TEMP(1) = MOD ( TEMP(1), 16 ) + 16 * MOD ( J, 16 ) 
TEMP(2) = J / 16 
GO 10.469 
TEMP(1) = MOD ( J, 256 ) 
TEMP(2) = 16 * ( TEMP(2) / 16 ) + 3 / 256 
ACTUAL BIT REPLACEMENT, UNALTERED FOR 16-BIT FAT 
BUFF(1I) = TCHAR(1) 
BUFF(I+1) = TCHAR(3) 
INTREP(K+1) = J 
GO BACK AND ASK FOR ANOTHER UPDATE 
GO TO 419 
ERROR HANDLING AND REPORTING AREA 


WRITE ( *, '('' BAD DATA INPUT FROM TERMINAL.'')' ) 

GO TO 999 ; 

WRITE ( *, '('* ERROR READING FROM DISK.'')'" ) 

GO TO 999 

WRITE ( *, '('' ERRONEOUS CHARACTER DETECTED.'',A2)' ) BEL 
GO TO 419 

WRITE ( *, '*17,'' FAT ENTRY EXCEEDED. RECOMPILE WITH '', 


1 ‘'HIGHER LIMIT.'')' ) TFE 


Listing 1. 


(Continued on following page) 


'('' A NEGATIVE CLUSTER NUMBER HALTS CHANGES.'')' ) 


kK 


waRK 


CG #R* 


C eX 


C #e* 


186 


C RR* 


C ek* 


C *ee 


Listing 1. 


FORMAT ( ' CLUSTER', I7, 


IF ( RWSWIT .Q. 9 ) GO TO 998 
CALL DISKWRITE ROUTINE TO REPLACE SECTOR ON DISK 
CALL DISKWI ( DISK, SECT, SPF, BUFF ) 


IF ( SECT .GE. @ ) GO TO 998 
_ WRITE ( *, ‘(‘' ERROR WRITING SECTOR DETECTED'',2Al1)' ) BEL 


WRITE ( *, “/7/ 10k, “THAT 9" 6 AEG 


FO 1K S**7//) > 


END 

SUBROUTINE TO DO 12-BIT FAT DUMPING 
SUBROUTINE DUMP12 ( CQ, Cl, C2 ) 
IMPLICIT INTEGER ( A - Z ) 
CHARACTER*1 BUFF (30000), DCHAR(6) 
INTEGER*2 DBUF(8), TEMP(3) 
COMMON TFE, BUFF, TEMP 

ALLOW EASY CHARACTER - INTEGER CONVERSIONS 
EQUIVALENCE ( TEMP, DCHAR ) 
ENSURE OTHER HALVES OF INTEGERS ARE @ 

DO 1009 N= 1, 3 

TEMP(N) = @ 

Noi 

co = ao 

bo 2 1 = Cl, c2, 3 

PICK OUT THREE BYTES WITH TWO FAT ENTRIES 
DCHAR(1) = BUFF(I) 

DCHAR(3) = BUFF(I+1) 

DCHAR(5) = BUFF(I+2) 

CALCULATE VALUE OF FAT ENTRIES INTO DISPLAY ARRAY 
DBUF(N) = MOD ( TEMP(2), 16 ) * 256 + TEMP(1) 
DBUF(N+L) = TEMP(2) / 16 + TEMP(3) * 16 
N=N+2 

Ir (N .LT. 8 ) GO TO 200 

MAKE SURE WE HAVEN'T EXCEED FAT ENTRY RANGE 
No=eg 

IF (J +7 .LE. TFE ) GO TO 158 

IF WE HAVE DON'T PRINT EXTRA ENTRIES 
N=TFE-J+1 

WRITE OUT CONVERTED FAT ENTRIES 

WRITE ( *, 1) J, ( DBUF(K), K=1, N ) 
FORMAT ( ' CLUSTER', 15, '- ', 815 ) 


ROUTINE TO DUMP 16-BIT FAT ENTRIES es 
SUBROUTINE DUMP16 ( Cl, C2 ) = 
IMPLICIT INTEGER ( A - Z ) 

INTEGER*2 BUFF (15209) 

COMMON TFE, BUFF 

SIMPLY PRINT THE 16-BIT FAT ENTRIES 

DO 300 1 =cl, G2, 8 

TAKE CARE TO NOT EXCEED THE FAT ENTRY LIMIT 

N=7 

IF (I+ 7 .LE. TFE ) GO TO 300 


N= TFE -1 


WRITE ( *, 1 ) I, ( BUFP(J+1), T=I1, I +N ) 
esti) 
RETURN 

END 


(Continued from preceding page) 


FOR 


' 
7 


goodbye 
dBase! 


dBASE Programmers 


are 
you 


ready? 


elliS< 


If you need it, 
and think you can 
handle it, dB2c is 
here now. 


dB2c Offers: 


Complete implementation of dBASE III+ 
functions and commands in C source code. 
Interfaces for Lattice’s dBC and Faircom’s 
c-tree 

Complete source code. 

Support for the following C Compilers 
Microsoft, Lattice, Aztec, DeSmet, and Instant- 


The freedom and peace of mind that only 
source code can offer. 

Use of familiar syntax while learning C. 
Works on color, monochrome, and EGA 
monitors. 

Versions available for MS-DOS, Xenix, Unix, 
OS-9 and Concurrent DOS. 


el I< Toolkit $299. 


Call or Write: 


SOFTWARE 
CONNECTION, INC. 


POB 712, Ely, MN 55731 


(218) 365-5097 
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MetawWINDOW™ 


Power Graphics 
for your IBM PC! 


PC TECH JOURNAL 


". a technological tour de 
force for fast PC graphics." 


"Product of the Month” 


THIS PROGRAM CONTAINS THREE SUBROUTINES (DISKRD, DISKWI, AND 
SELECT) THAT CAN BE CALLED FROM MICROSOFT FORTRAN. THE ARGUMENTS 
;ARE THE SAME FOR THE DISKRD AND DISKWI ROUTINES. THEY ARE: 2 
ONE DISK NUMBER ( @ => A, 1 => B, FIC... ) 
TWO SECTOR NUMBER TO READ 
THREE NUMBER OF SECTORS TO READ/WRITE 
FOUR ADDRESS OF BUFFER TO USE IN DATA TRANSFER 
THIS PROGRAM ALSO COMMITS THE USEFUL SIN OF MODIFYING ITSELF 
;ON THE FLY. THE DOS INTERRUPT INSTRUCTION IS REPLACED ON EVERY 
;WITH EITHER AN INT 25H OR AN INT 26H INSTRUCTION DEPENDING ON 
;WHETHER A READ OR WRITE IS CALLED FOR. 
; THE THIRD ROUTINE, SELECT, HAS ONE ARGUMENT, WHICH IS THE 
;DISK TO BE SELECTED (1=DISK A, 2=DISK B, ETC.). 
DATA SEGMENT PUBLIC 'DATA!' 
DATA ENDS 
DGROUP GROUP DATA 
CODE SEGMENT 'READSK' 
ASSUME CS:CODE,DS:DGROUP, SS: DGROUP 


$e se Se Ne Se se a wo 


NO ROYALTIES! 


MetaWINDOW is an advariced high 
performance graphics toolkit which 
bridges the gap between low-level 
graphic primitive libraries and 
pre-packaged window managers 


High Performance ee re Z ate ae BP 
Graphics Capabilities cee a 5 one ee 
MetaWINDOW builds on today's ARG3 DD ;THIRD ARGUMENT 

state of the art "object oriented" ARG2 DD ;SECOND ARGUMENT 
display management concepts, ARGL DD 2 -FIRST ARGUMENT 

and provides powerful, advanced FRAME ENDS = e 


graphics capabilities similar to 
those used on the Xerox Star, 
Apple Macintosh, Sun and Apollo 


PUBLIC DISKRD, DISKWT, SELECT 
DISKER PROC FAR 


workstations. DISKWI: MOV BX,[CS:WRITER] ;SET UP WRITE COMMAND 
JMP CCODE 7USE COMMON CODE 
DISKRD: MOV BX,(CS:READER] ;SET UP READ COMMAND 
CCODE: MOV CS: INTLOC, BX 
PUSH BP ;SAVE FRAME POINTER 
MOV BP, SP ;USE BP TO POINT TO STACK 
LES BX, [BP+ARG1 ] ;POINT TO FIRST ARG ADDRESS 
MoV AL, ES: [BX] ;GET DISK NUMBER INTO AL 
rectangles LES BX, [BP+ARG2] 7POINT TO SECOND ARG 
MOV DX, ES: [BX] ;GET SECTOR NUMBER INTO DX 
* complex multi- LES BX, [BP+ARG3 ] 7;POINT TO THIRD ARG 
polygons. MOV CX, ES: [BX] ;GET NUMBER OF SECTORS TO CX 
e 1 LES BX, [BP+ARG4 ] 7GET BUFFER ADDRESS 
Power Graphics! PUSH DS ;SAVE CURRENT DS REG 
¢ Display multiple bitmap or PUSH ES TRANSFER ES TO 
"filled-outline" fonts. POP DS ;DS FOR INTERRUPT 
¢ Face fonts for bold, italic, under- PUSH BP 3;SAVE STACK POINTER 
line or strike-out stylings. 7 exe THIS IS THE INSTRUCTION THAT IS MODIFIED BY THE CODE 
¢ Full "RasterOp" transfer INTLOC: INT 25H ;READ THE DISK 
rae Talore ence ;*** ON A WRITE CALL THIS IS REPLACED BY INT 26H 
lines, text, icons, bit images fees wee fl aoe oes a 
and complex objects. =o6 = g Sek oe 


Create pop-up menus, 


windows and icons. LES _—-_- BX, [BP+ARG2] ;ELSE GET ADDRESS OF SECTOR 

e Dynamic mouse/cursor tracking MOV. =—s-:» DX, OF FFFH 7AND PUT A MINUS 1 THERE 

e Event queue processing MOV ES: [BX], DX 

fe High speed "pitblt" and JMP BYE ;CLEAN UP ON WAY OUT 

zoomblit" transfers. RET: POPF +RECALL FLAGS 

POP BP ;RECALL STACK POINTER 
MeiaWINDOW comes complete with BYE POP DS ;RECALL DS REG 
langauge bindings for 14 popular C, POP BP ;RECALL FRAME POINTER 
Pascal and Fortran compilers, plus RET 16 
dynamic runtime support for over 30 READER: INT 25H +READ INTERRUPT 
graphics adaptors and input devices. WRITER: INT 26H ‘WRITE INTERRUPT 
MetaWINDOW SELECT: 
Advanced Graphics Toolkit PUSH BP ;SAVE FRAME POINTER 
3 disks, 3 260 page manuals - $185 MOV BP, SP ;USE BP TO POINT TO STACK 

LES BX, [BP-+ARG4 ] ;POINT TO FIRST ARG ADDRESS 
TurboWINDOW MOV DX, ES: [BX] ;GET DISK TO CHECK 
All the features of MetaWiINDOW INC DX SKIP OVER DEFAULT 
METAGRAPHICS =e eo ues 
POP BP 7RECALL FRAME POINTER 

SOFTWARE CORPORATION RET 


DISKER ENDP 


4575 Scotts Valley Drive 
Scotts Valley, CA 95066 Ce 


408/438-1550 ae 


Listing 2. 
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| Clarify your source code 


C, BASIC, Pascal, dBASE, Modula-2 programmers: be more productive 
with two new utilities from Aldebaran Laboratories 


Source Print 150 FOR INDX = 1 TO 100 
“Occasion ally, a utility organizes your source code, simpli- a eA ok OF KK 4x: wEND 
fies debugging, and makes documen- 260 MEAT INDE : 
comes along that makes a tation a snap! It lists one or more 160 [7 etgianon) = mam x = » 
Fee source files with informative page ee 
programmers life much headings and op- rail eats 


190 XT(C) = X 


easier. SOURCE PRINT es eee 
while offering Aer ee 
is such a program. invaluable features: gl Wie eacecsstertin: | 
: The Index 3 fe 
It contributes to the (Cross-Reference SOB oan cn oc dai eae ool 
9, . list) saves you time re ee inrecord 4.191 9=396 19.825 19=826 
programmer’s job by bj chewed = Ais AGH BH 
izi i where variables are a 2413331 $4.2392 Saa336  sacoaae 
organizing code into a used and where functions, pro- $7500 54.2354 54.2364 54.2365 54.2366 
legible format and by cedures, and routines are called. seen Silda BHSG2 ONS 
‘ : Locations where new 
helping to organizethe »—aaaa== values may be assigned to 
6 variables are shown, making it easy to track down that 
documentation and mysterious value change. : 
° ” Structure Outlining solves the problem of hard-to- 
debugging maa see nested control structures by automatically drawing 
lines around them. 
: Automatic Indentation of source code and listings 
— PC Magazine reduces your editing time and ensures indentation accuracy. 
Sept. 16, 1986 Plus ... Source Print generates a table of contents 
listing functions and procedures. Keywordscanbeprinted _| ~~~ 
in boldface on most printers. Multi-statement BASIC lines 


can be split for readability. Functions and procedures can 
be drawn by name from one or more source files to forma 


Source Print and Tree Dia- 5 
new file. 


grammer both have easy-to-use 
menus with point-and-shoot file 


selection, and let you search for Tree Diagrammer” Retestraiitraceate 


files containing a given string. 


shows your program’s overall organization at a 


For IBM PC and compatibles glance. Ordinary program listings merely display 
with 256K. functions, procedures, and subroutines sequen- 
Join thousands of program- tially, but do not display the relationships be- 
mers who are working more tween these routines. Our revolutionary new 
efficiently using Source Print Tree Diagrammer automatically creates an 
and Tree Diagrammer. Order “organization chart” of your program showing the 
these indispensable tools today. hierarchy of calls to functions, procedures, and 
We ship immediately, and subroutines. Recursive calls are indicated and 
there’s no risk with our 60-day designated comments in the source code Sore 
money-back guarantee. Order will appear on the chart. 
both and save. Only $115.00. Tree Diagrammer helps you organize your 
program more logically. And you'll be amazed at 


how easy it is to debug when you 00 
800-257-5773 Dept. 44 see how your routines interact. $5 5 


HONGAliO@riMdisss: =o wena, Saye ee oe a ee ey ee ee 
80 0- 2 5 7-5 7 74 Dept. 44 Aldebaran Laboratories 3339 Vincent Rd. Pleasant Hill, CA 94523 415-930-8966 
YES! Rush INE O Source Print @ $75. Tree Diagrammer @ $55, —__ 
MasterCard, VISA, American Both $115. Ship/Handling $5. For CA add 6% tax ___________ Total 
Express, COD. Add $5 for shipping. Name 
Company 
Address 
Source Print and Tree Diagrammer are Sa StIIIIIIIIIN"- = Stir Zip 
trademarks of Aldebaran Labs. dBASE is Check enclosed VISA MasterCard American Express 
a trademark of Ashton Tate. Gare op eee ED ate 
GS Uh EUR sO ae a 
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BHANTASTIC! 


A SUPER SAEE CON 


PROENIK 


PRODUGTS 


Plink®86plus 


Plink86plus lets you go beyond your per- 
sonal computer's 640K memory limitation. 
This highly advanced DOS overlay linker 
provides capabilities that are unmatched 
by any other DOS linker. 


Large, Efficient Programs 


With Plink86plus, you can create very 
large programs that use very little memory 
— programs as large as 16 megabytes run 
inas little as 192K! And advanced memory 
management features ensure that even 
the largest programs will execute effi- 
ciently. 


Automatic Overlays 


The automatic overlay technique of Plink- 
86plus lets you get your programs up and 
running fast. You can divide your program 
into as many as 4095 tree-structured over- 
lay areas and change its structure anytime 
without modifying the program source 
code. Youcan store the overlays in separate 
files, separate directories or on separate 
disks. You have complete flexibility. 


Wide Support 


Plink86plus supports any compiler or as- 
sembler producing standard Intel or Micro- 
soft OBJ files. It works with all popular 
language systems including FORTRAN, 
COBOL, Lattice C, Cl C-86 and any Microsoft 
or IBM language. 


Pfix®©86plus 


Pfix-86plus is an easy-to-use, menu-driven, 
symbolic debugger that works with any 
Microsoft or IBM compiled language. 
Symbolic Debugging 

Pfix86plus automatically handles Plink86- 
plus overlaid or resident programs. It can 
also access the full symbol table provided 
by MS Link. Source code, assembly lan- 
guage translations, stack, data areas and 
breakpoints all appear simultaneously on 
the multiwindow display. 


Full-featured 


Pfix86plus features include an in-line as- 
sembler, breakpoint settings, full speed or 
trace modes, user-assignable variables, 
dual-monitor support, traceback, debug 
log, synchronized source code display, 
breakpoints in source code, disassembly 
to disk and much more. 


©Programmer's Connection, Inc. 1987 
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PforCe™ 


PforCe is a comprehensive library of over 
400 easy-to-use C language functions de- 
signed to significantly reduce your program 
development time. 
Complete C Library 

PforCe provides high-level subsystems for 
B-tree databases, windows, field editing, 
screen editing, time/date calculations, di- 
rectory management, error-trapping, etc. 
It also provides low level functions that can 
interface directly to your hardware. It has 
interrupt-driven communications, string 
handling, menus, keyboard background 
tasking and complete DOS control. Other 
features include disk management, archiv- 
ing, compilation, library management utili- 
ties and much more. PforCe comes with 
full library source code and demo pro- 
grams. 


And for C++ Users 
PforCe++ is an alternate version of PforCe 
that’s specifically designed for object- 
oriented programming with C++. 

Pfinish™ 

Pfinish is a high performance execution 
profiler that helps you locate inefficiencies 
in programs which slow execution or waste 
memory space. 

Execution Snapshot 
Pfinish provides you with a complete sta- 
tistical snapshot of your program in execu- 
tion. Its comprehensive output reports may 
be displayed or printed in either tabular 
form or histograms. The results can be 
sorted in many ways. By examining these 
reports, you can determine the number of 
times various sections of code in your 
program have been executed. 

Pinpoint Accuracy 
Pfinish lets you pinpoint execution down to 
the exact subroutine line number. By in- 
serting markers inside executable pro- 
grams, you can track the number of times 
your program passes each marker and 
determine which other routines were af- 
fected by individual calls. 


Overlay Support 
Pfinish fully supports overlaid programs 
created with Plink86plus. 
Pfantasy Pac™ 


Phoenix combination package consisting 
of Plink86plus, Pfix86plus, Pfinish, Pmaker, 
Pmate and Ptel. 


Program 


ncilude F 


' to all U.S 


1, 


Travesties 
and 


Transformations 


in Modula-2 


s a writer and 
programmer, I 
am fascinated 
by both natu- 


ral and programming languages. Lewis 
Carroll’s poem “Jabberwocky” is one of 
my favorites. Its made-up words certainly 
sound plausible, yet you won’t find them 
in any dictionary. 

Carroll’s parody of the epic poem 
seems to have sparked people’s imagina- 
tions. Several individuals have done ren- 
ditions of it in other languages, 
arguments about the pronunciation and 
meaning of “‘slithy toves” have nearly 
come to blows, and scholars have 
cranked out reams of critiques and 
analyses. 

In “A Travesty Generator for Mi- 
cros,”! Hugh Kenner and Joseph 
O’Rourke discussed a method for gener- 
ating parodies or travesties using a com- 
puter. They built on ideas discussed by 
Brian Hayes in a Computer Recreations 
column in Scientific American titled “A 
progress report on the fine art of turning 
literature into drivel.” People have been 
investigating the idea of mechanically 
generating random prose for centuries 
(John Tillotson in the 17th century and 
William Bennett Jr.,? Claude Shannon,’ 
and Arthur Eddington in this century, 
among others). The earlier work was 
done by hand, showing real dedication to 
the pursuit of knowledge. 

The travesty is a random transforma- 
tion of a sample text such that every n- 


By Jeff Taylor 


character (n-tuple) group in the travesty 
occurs somewhere in the sample text and 
at about the same frequency. The trivial 
case where n = 0 is the classic example 
of the roomful of monkeys typing away. 
Given enough time they might write all 
the books in the British Museum. Ran- 
dom pecking on the typewriter will result 
in all letters with equal frequency. 

However, as people who work the cryp- 
tograms in the Sunday paper know, all 
letters do not appear with the same fre- 
quency in English. The most common 
letter, “e,” appears an order of magni- 
tude more often than low-frequency let- 
ters like “q” and “‘z.” If instead of 
picking random letters with equal fre- 
quency we use the same frequencies as 
English, we have a first-order travesty. 
For example, a first-order travesty gener- 
ated from this paragraph is: 


T-eslpepavlinkiaa aTn bsolvkl aps 
Eef kee npr ltm shemu eHge wTl 
rheghtre idki,rf mt entloysl0,reltni- 
louetyl gnosic “sreieudwu eo,|ptt 
rwaioi h khaothse a hla doebtlni 
elesge nazyecduyh treos vrasaallkm r 
meeafaai seh oSia,oi cethruc epncuho 
o iw r ita=”ptso rnrriso cti rtrshtal 
eoaedqaef ewah’rstani tt=aof gfyoslr- 
seekeglreahqyrpmeeatoh ypr nsnnebrq 


In spite of the change it still looks like 
garbage, no better than the monkeys 
with their typewriters. 

As there is a pattern to the frequency 
of individual letters in English, so there 
is a pattern to pairs, triplets, and longer 
sequences of characters. If we generate a 
travesty text using these higher-order 
patterns, some sense starts to show 


through. Third-order travesties show rec- 
ognizable words and word fragments. For 
example, below is a third-order travesty 
of T.S. Eliot’s “The Love Song of J. Al- 
fred Prufrock”: 


Let even thing que be sawlinter 
dow fall ing a poollow simes fall To 
make the ous, afte; I hot my my me “fe 
thernings tur ongell and mes wo, cel- 
mosset ite obeenes, We For afted, alf- 
des, Ands finste, know tien coman 
take et am the and cen: “Do how be- 
gint of a pras Ther a stre thellow lor 
voiche say: “Do de, the tioned us and 
isiould iseades alls on offe ater anell 
and spot of Mic forcell ret wom and 
timeyeland I hoten, And the 
ballowin!’’) Defelaces taing a pit, an- 
estroon whaverthe eve anden thavend 
us a asth che tread itheas th afted re 
woreat isiough th coask, sk, aness 
ones go halland hillon the have that I 
hatte whind I hou all wits, Like Foot 
faloot it Of my thed of raind me. 


While this third-order travesty is 
clearly nonsense, it is also clearly English 
nonsense. Hayes’ article included third- 
order Latin, Italian, and French traves- 
ties that are distinguishable from English 
travesties and each other. In fourth- and 
fifth-order travesties, not only the lan- 
guage but the author and even the par- 
ticular work shows through. At orders 
beyond five, travesties are less and less 
interesting; most of the n-tuples only ap- 
pear once and so bigger and bigger 
chunks of the sample text show through. 
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(Using a larger sample text helps over- 
come this.) In the extreme case, an n-or- 
der travesty of an n-character sample 
text has no randomness; sample and trav- 
esty are the same. 

Though the idea of mechanically gen- 
erated travesties has been around for a 
while, the huge amount of necessary 
bookkeeping (if done by hand) discour- 
ages experimentation. In his column, 
Hayes describes a method that allows 
sizeable sample and travesty texts, even 
on 8-bit computers; however, it is slow. 
O’Rourke improved on Hayes’ method 
with a method that uses twice as much 
memory and runs seven times faster. The 
run times of both programs are propor- 
tional to cl*i + c2*o + c3*i*o, where i 
is the number of input (sample) charac- 
ters and o is the number of output (trav- 


Top-level binary search tree 


Figure 1. 


Module relationships 


Figure ve 
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esty) characters. The product term, i*o, 
makes these programs unsuitable for use 
with large sample and travesty texts. 

Not long after Kenner and O’Rourke 
published their program, Murray Lesser 
translated it from Pascal to BASIC for 
the better character handling.’ Lesser’s 
program has half as many lines and runs 
faster since much of the searching is 
done by the BASIC run-time library. It 
also uses the same basic method as 
O’Rourke and Hayes, so while its rela- 
tive speed is greater, it is still unsuitable 
for large texts. 

Peter Wayner® and Neil J. Rubenking’ 
in separate programs attacked the speed 
problem by storing the n-tuples in trees. 
While their programs will not fit on 8-bit 
computers for even medium-size sample 
texts, they will fit on 16-bit computers 


: InOut 
Frequency—] 
= Traoventy—| Random 
= : InOut 


and are fast enough for large texts. Both 
programs store the n-tuples in a tree of 
height n and take more memory than 
Hayes’ method and its variations. 
Wayner’s program is written in BASIC 
and uses a large array to store the tree. 
Rubenking’s program is written in Turbo 
Pascal and uses a B-tree. Both are faster 
than the earlier programs for large texts; 
the i*o product term in the run-time ex- 
pression is replaced by a term that grows 
more slowly (I would guess o*/og(i)). 
Several changes can be made to 
Wayner’s program to make it even faster. 
This article describes such a program, 
called Treevesty. The linear lists for the 
multiway branches of the tree (linear 
search time) are changed to binary 
search trees (log search time). Also, in- 
stead of computing the number of occur- 
rences of each (n—1)-tuple any time it is 
needed, they are stored in the tree. Tree- 


vesty is for large texts and needs a large _--- 


data space (plan on at least 200K). 


Frequency tables, trees 

The major data structure in any travesty 
program is the n-tuple frequency table. 
The simplest way to store this table is in 
an n-dimensional array indexed by the 
characters of the n-tuple. However, an n- 
dimensional array for the approximately 
100 printing characters requires 100 to 
the nth power words of memory; for ex- 
ample, a fourth-order table requires 100 
million words of memory. Micros may be 
getting bigger by leaps and bounds, but 
200MB of memory is bigger than most 
mainframes. 

Programmers have written numerous 
travesty programs with various. methods 
of conserving space at the cost of addi- 
tional processing time. Especially for 
small sample texts, the sample text itself 
is a good, compact representation for the 
n-tuples frequencies. Hayes’ method and 
its variations rescan the sample text for 
every character of the travesty text. 

A travesty depends on the fact that in 
any language there are patterns in the 
frequency of n-tuples. Since many of the 
possible n-tuples never occur, the storage 
requirements can be cut considerably if 
only the n-tuples that actually occur are 
stored. The amount of space saved in- 
creases with the order of the table. At 
one extreme, a first order table has non- 


zero entries for all characters that appear Figure 1. For each node in a binary ules: Treevesty, the main module that 


in the sample text (which is almost all of search tree, all nodes in its left subtree handles the user interface; Frequency, 

them). At the other extreme, an n-order are less than it and all nodes in its right the frequency table handler; Random, 

table for an n-character sample has only subtree are greater. the pseudorandom number generator; 

one nonzero entry. and InOut, the I/O handler. The rela- 
The program in this article stores the Treevesty tionships between modules are shown in 

n-tuples in a tree with entries for all non- The Treevesty program is written in Figure 2. 

zero n-tuples. To illustrate, the sample Modula-2 and is made up of four mod- Frequency uses InOut only during de- 


text “every good boy” has the following 
3-tuples tree: 


b = 0) 
u — Procedure relationships 
g —o 


Read 
b —o —y Store ———— Lookup 
d —u —b Lookup 
: WriteCard 
r ery WriteString 
e a_i f : Finish Write 
a Treevesty 5 
9 ae alas ee wore 
WriteCard 
d aay Major ———— Minor 
Le — f- ° td = os 
y —u PickOne RandomCard 
ii r —y ii Write 
Vv = ——1¢ Figure 3. 
& g 
y = ily MODULE Treevesty?..-> 
a FROM InOut IMPORT Done, HOL, Read, Write; 
FROM Frequency IMPORT Finish, Get, Order, Store; 
If we look at a longer sample text, “ev- VAR 
ery good boy does fine,” the travesty can Ch: CHAR; 
only differ where a 2-tuple (for example, PrevBlank: BOOLEAN; (* for blank compression *) 
“y’) is the left part of two or more 3- ie 
tuples (for example, “y d” and “y g”). BEGIN 
The only differences in this example are OE c four Onde ey = ‘ 
after the words “every” and “boy,” eG 3:= TRUE; ( delete leading blanks ) 
where either “does” or “good” can fol- WHILE Done DO (* for every sample text character *) 
low: every good boy good boy does fine IF (Ch =‘ ') OR (Ch = FOL) THEN 
every does fine every does fine. IF NOT PrevBlank THEN (* ist of ? blanks *) 
The frequency tree can be represented Store(' '}); 
in numerous ways: using an array with : END; 
lists of descendents (Wayner), using B- PrevBlank := TRUE; 
trees (Rubenking), or using pointers and a 
binat . Store(Ch); 
y search trees. Binary search trees PrevBlank := FALSE; 
give good performance as long as the END: = : 
items are not added in sorted order. (If Read (Ch) ; 
they are, the tree degenerates to a linear END; 
list.) The top-level binary search tree for ee 


“every good boy does fine” is shown in 
Listing 1. 


bugging; during production runs, only 
Treevesty calls InOut. InOut is the stan- 
‘ dard library module and is discussed in 
most Modula-2 texts. Figure 3 shows the 
relationships between procedures. 

The Traverse procedure is self recur- 
sive, and the Major and Minor proce- 
dures are mutually recursive. — 

The Treevesty main module reads the 
sample text and writes the travesty. It is 


Listing 2. 


Listing 3. 
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designed for simple-minded handling of 
ordinary prose. Line boundaries are 
treated like blanks, and multiple blanks 
are compressed to a single blank. You 
might be tempted to change this module 
to handle prose better by not doing the 
blank compression. Let me explain why I 
didn’t. In English, two blanks occur after 
the period ending a sentence. For abbre- 
viations, only one blank occurs after the 


period, as in Mr. John P. Jones. I don’t 
mind one blank between sentences, but 
two blanks after abbreviations, even in a 
travesty, does bother me. 

For poetry, you might consider leaving 
the line boundaries intact when reading 
the sample text into the frequency tables 
(Listing 1), which preserves the final 
word or syllable in lines for rhyming. 
(The length of lines is not preserved.) 
The first WHILE loop in Listing 1 reads 
the sample text, changes line boundaries 
into blanks, and does blank compression. 

The Frequency module (Listing 2) 
saves the tuple frequencies for characters 
passed through Store calls. After reading 
the sample text and before writing the 
travesty, Finish is called to complete the 
frequency tables. After the call to Fin- 
ish, Get selects the characters of the 
travesty text. 

The output loop in Treevesty (Listing 
3) is simple—you can certainly improve 


it for prettier output. I am more interest--~ 


ed in the contents of the travesty than 
the form. The best form depends on the 
type of the sample text and your 
aesthetics. 

The whole travesty and each line in it 
are always ended between words. The 


minimum length of the travesty (Min- 
Travesty) and the minimum length of 
lines (MinWidth) are constants. If the 
last word in the line is too long (less than 
10 characters), it may overrun the line 
on an 80-character terminal. This weak- 
ness messes up the looks but isn’t fatal. 
Stopping the travesty at the end of a sen- 
tence would look better but compromises 
the robustness of the program (if the 
sample text has no punctuation, or at 
least no periods, then the program runs 
forever). 

This is the easy part of the program, 
where you can make some highly visible 
changes without a lot of work. The diffi- 
cult part is the Frequency module where 
changes don’t make any visible differ- 
ence in the travesty text (if correct), they 
just change the speed and memory 
requirements. 


Frequency module 

Building and using the frequency tree is 
quite straightforward, except at the be- 
ginning and end of the sample text. Nor- 
mally, every sample character is part of n 
n-tuples; as the first character of one, the 
second character of another, and so on. 
What about the first n-/ and last n-1 
characters? 

A simple solution is to have the first 
and last characters be part of only one n- 
tuple, the second and second-to-last part 
of two n-tuples, and so on. Testing soon 
turns up the case where this fails: if the 
last n-tuple is selected (and given a long 
enough travesty, it will) then the last n-/ 
characters are used to select the next 
character. If this is the only place those 
n-1 characters appear, then the program 
is stuck; no next character is possible. 

A quick-and-dirty fix is to let blanks 
follow the last character. But it doesn’t 
take long to see that this fix leads to the 
same problem, except instead of no possi- 
ble next character an infinite string of 
blanks results. A way around this prob- 
lem is to wrap the end of the sample text 
around to the front. Then more text al- 
ways follows every character. Splicing 
the two ends together works but compli- 
cates an otherwise straightforward 
program. 

To illustrate the wraparound and tree 


building, Figure 4 shows the frequency 
tree after adding each character of the 
sample ab ac. 

The data structures and initializations 
for the Frequency module are shown in 
Listing 4. 

As each character of the sample text is 
read it is added to n n-tuples. The Levels 
array (declared in Listing 4) points to 


the tuples for the current character in 


. their various states of completion. Each 


node contains (in the Following field) 
the root of the binary search tree for the 
next member of its n-tuple. Levels/0/ 
points to a dummy node containing the 
root for the whole frequency tree. 

Order is the desired order of the trav- 
esty (set in the Treevesty module). The 


Wrap around and tree building 


I [SI 


a:] a:1 b:1 
1 
b:1 
a ab 


a:2 b:1 ¢:1 u:l 


i 
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abua 
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ab uac u (Sample complete) 


ab.sac u:(Wrap-around complete) 


Figure 4. 


IMPLEMENTATION MODULE Frequency; 


TYPE 
FreqTree 
FregNode 

RECORD 


Character: CHAR; 


POINTER TO FregNode; 


WoW 


Occurrences, Cumilative: CARDINAL; 


Following: FreqTree; 
Left, Right: FregTree; 
END; 
VAR 
ActualOrder: [@..MaxOrder]; 


(* subsequent members of the n-tuples *) 
(* binary search tree at this level *) 


Levels: ARRAY [%..MaxOrder] OF FreqTree; 


BEGIN (* Frequency *) 
ActualOrder := 1; 
NEW(Levels[@]); 

WITH Levels[@]~ DO 
Following := NIL; 
Left := NIL; Right := NIL; 
END; 
END Frequency. 


Listing 4. 
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PROCEDURE Store(Ch: CHAR); 

VAR 
I: CARDINAL; 

BEGIN : = 
INC(Levels[Order - 1]*.Occurrences) ; 
FOR I := Order TO 1 By -1 DO 


LevelslI] := Lookup(Ch, Levels[I - 1]~.Following); 


END; 


INC(Levels[Order ]* .Occurrences) ; (* leaf *) 


END Store; 


Listing 5. 


IF ActualOrder = Order THEN 


INC(Levels[Order - 1]*.Occurrences); (* parent *) 


END; 
FOR I := ActualOrder to 1 BY -1 DO 


co := Lockup(Ch, Levels[I - 1]* .Following) ; 


IF Aptuslonder # Order THEN 
__INC(Actualorder); 
ELSE 


INC(Levels[Order ]*.Occurrences) ; (* leaf *) 


END; 


Listing 6. 


PROCEDURE Lookup(Ch: CHAR; VAR Subtree: FreqIree): FreqTree; 


BEGIN 
IF Subtree = NIL THEN 
NEW(Subtree) ; 


WITH Subtree~ DO 
Character := Ch; Occurrences := 9; 
Following := NIL; 
Left := NIL; Right := NIL; 
END; 
RETURN Subtree; 
ELSIF Ch < Subtree*.Character THEN 
RETURN Lookup(Ch, Subtree*.Left); 
ELSIF Ch > Subtree*.Character THEN 
RETURN Lookup(Ch, Subtree”.Right); 
_ ELSE (* Ch = Subtree”.Character *) 


Listing 7. 
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(* parent *) 


variable ActualOrder increases from 1 to 
Order as the first n characters are read 
in. At the end of the sample text, the 
first n— 1 characters are used to com- 
plete the tuples for the last n—J charac- 
ters. The first character is the last 
(rightmost) character of the tuple for the 
last n—I characters, the second from the 
right in the tuple for the last n—2 char- 
acters, and so on. The second character 
is the rightmost character in the tuple for 
the last n—2 characters, and so on. 

As the travesty is generated, each 
character depends on the previous n-/ 
characters. The tuple for these n-/ char- 
acters is the left part of one or more n- 
tuples. The node for the (n-1)-tuple is 
the parent for a spray of leaves for n- 
tuples. The next character is chosen from 
among these n-tuples. Not all of the n- 
tuples have equal frequencies. To main- 
tain the sample frequencies in the 


travesty, each n-tuple should be picked in.__--—--- 


the ratio of the number of occurrences of 
its leaf to the number of occurrences of 
the leaf’s parent. The Occurrences field 
of only these two levels is used; the rest 
are ignored. 

Store adds each character of the sam- 
ple to the frequency tree and (if we ig- 
nore wraparound) looks like Listing 5. 

On entry to Store, Levels/1] through 
Levels[{Order] point to the tuples for the 
previous character. The tuples for the 
current character add on to these n par- 
tial tuples. The modifications necessary 
to accommodate startup for the first 
n—I characters are shown in Listing 6. 

The function Lookup is the usual bi- 
nary tree search. It is commonly written 
as a recursive function (Listing 7). If you 
understand recursion, this version is 
short, clear, and elegant. If you don’t, the 
iterative version in Listing 8 may be 
clearer. 

The recursive version uses tail recur- 
sion (the recursion is always last). Tail 
recursion can be eliminated simply by 
changing the recursive call to a loop 
back to the beginning. Two local varia- 
bles are added: S$ to search the tree with, 
and Last, the parent of S. A new node is 
added to the tree when Ch is not found 
(S falls off the tree). The new node is at- 
tached to the Last node. 

Notice that we have to recheck which 
side (either Left or Right) of the Last 


node the new node belongs on. By using 
ADR...) (Listing 9), a low-level feature 
of Modula-2, the rechecking can be 
eliminated. 

If you came to Modula-2 from Pascal, 
this solution may be new. If you program 
in C, it is quite familiar. In C, the & op- 
erator is a central part of the language. 
Its counterpart in Modula-2, ADR‘...), is 
usually stuck back in the advanced fea- 
tures or system programming appendix. 
I’m not convinced its use is good practice 
for ordinary programs like Treevesty 
(you can draw your own conclusions 
about its use in C). 

The Finish procedure completes build- 
ing the frequency tree, which involves 
two tasks: completing the wraparound, 
and traversing the leaf subtrees from left 
to right and storing the sum of the Oc- 
currences to each node’s left in the Cu- 
mulative field. This second task speeds 
up generation of travesty text (explained 
with the Get procedure). The example in 
Figure 5 shows the binary search tree 
from the earlier example, with the Oc- 
currences and Cumulative values. 

For the wraparound, the first n-] char- 
acters of the sample are used to fill out 
the incomplete n-tuples. The sample text 
is not kept so you may wonder where 
these first few characters are found. 
Note that the first item added to a bina- 
ry search tree is always at the top. 
Therefore the first character is in: 


Levels[0] .Following .Character 
while the second is in: 
Levels[O] .Following .Following .Character 


and so forth. The outer loop in Finish 
(Listing 10) steps through these n-/ 
characters. The inner loop adds them to 
the incomplete n-tuples already in the 
tree without starting any new n-tuples. 
Compare this code to Store. 

Major (Listing 11) is called for each 
node in the frequency tree. Major calls 
Minor to traverse the binary search tree 
from left (low values) to right (high val- 
ues). SoFar, a local variable of Major is 
global to Minor and is the sum of all 


a 


PROCEDURE Lookup(Ch: 
VAR 
Last, S: FreqTree; 
BEGIN 
Last := NIL; 
LOOP 
IF S = NIL THEN 

NEW(S); 

WITH S* DO 
Character := 
Following := 
Left := NIL; 

END; 


S := 


IF Last = NIL THEN 


CHAR; VAR Subtree: FreqTree): FreqTree; 


Subtree; 


Ch; Occurrences := J; 
NIL; 
Right := NIL; 


(* empty Subtree *) 


Subtree := S; 
ELSIF Ch < Last*.Character THEN 


Last” .Lef 
ELSE 


= S; 


Last” .Right := S; 


END; 
RETURN S; 


ELSIF Ch < S*.Character THEN 


Last := S; 


S := S*.Left; 


ELSIF Ch > S*.Character THEN 


Last := S; 
ELSE 
RETURN S; 
END; 
END; 
END Lookup; 


Listing 8. 


PROCEDURE Lookilp(Ch: 
VAR 
S: FregTree; 


S := S*.Right; 


CHAR; VAR Subtree: FreqTree): FreqTree; 


Last: POINTER TO FreqTree; 


BEGIN 
S := Subtree; 


Last := ADR(Subtree); 


Ch; Occurrences := @; 
NIL; 
Right := NIL; 


ELSIF Ch < S*.Character THEN 


Last := ADR(S*. 


Left); S := S°.Left; 


ELSIF Ch > S°.Character THEN 


Last := ADR(S*.Right); 
(* Ch = S*.Character *) 


ELSE 
RETURN S; 
END; 
END; 
END Lookup; 


Listing 9. 


S := S”~.Right; 
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nodes already traversed by Minor (those 
nodes to the left of the current node). 
The Cumulative field of each node is set 
to SoFar before its own Occurrences is 
added in. The Cumulative field is used 
in Get. 

Dump (Listing 12) and its nested pro- 
cedure, Traverse, print out the frequency 


tree for debugging. The binary search 
the main frequency tree are indented to 
line up vertically. The first child is print- 
ed on the same line as its parent and the 
other children are below it. Compare the 
following example to our very first exam- 
ple, the 3-tuple tree for the sample text 
“every good boy” 


Occurrences and cumulative values 


u oe oe v 1:22 
ee a - 2:23 
ae a6 r 1:20 ~ 
b 1:5 , 1:21 
g 1:13 
we 25 4:16 
ni:15 
11:14 
Figure 5. 
PROCEDURE Finish; eS 
VAR : 
I, J: [1..MaxOrder]; 
T: FregqTree; (* to trace wrap around *) 
BEGIN 


T := Levels[9]*.Following; 


a 
EROesS SONG! O) Sa (EO Gsor 
Mia = a Ss a ee Ses i, BP, 


@Qro >) EE oO =o O< o< 0 oO 


Traverse calls itself recursively to cov- 
er the entire frequency tree. Depth (local 
to Dump, global to Traverse) keeps track 
of how far indented the output is. The 
parameter Level says how far the node at 
Subtree should be indented. (Nonprint- 
ing characters are printed as their con- 


trol character equivalents; for example,.—-~ 


<space> is printed as*‘ and <tab> is 
printed as” I.) 

Now we come to Get (Listing 13), the 
procedure that generates the travesty 
text. The first n-] characters are going to 
be the same as in the sample text. The 
method used in Finish is used to extract 


(* node of lst character in sample text *) 


FOR I := 2 to ActualOrder DO 
INC(Levels[ActualOrder - 1]*.Occurrences) ; 
FOR J := ActualOrder TO I BY -1 DO 


END; 
INC(Levels[ActualOrder ]* .Occurrences ) ; 
T := T°.Following; 

END; 

Major (Levels[@]*.Following) ; 

Order := ActualOrder; 

ActualOrder := 9; 

END Finish; 


Listing 10. 
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Levels[J] := Lookup(T*.Character, Levels[J - 1]°.Following); 


Now it's easy to 
design screens in any 
computer language. 


Saywhat?!™ is the newest tool 
for software designers and 
programmers. It’s the fastest 
way to create stunningly 
beautiful screens for programs, 
prototyping, and slide shows. 
Saywhat?! is so intuitive to use 
that even people who have 
never created a screen before 
will feel right at home. Yet it has 
all the performance that 
veteran programmers want. 


Speed! 
Powerful commands 
mean fast screen 
design. Create screens 
quickly and visually ina 
“what you see is what 
you get” environment. 
Then, with one simple 
command in your 
program, your screens 
will all pop up like 
magic. Any program 
you write will run faster 
and look better with 
Saywhat?! screens. 


Everything you expect 
in a professional screen 
design tool is right at 
your fingertips, whether 
you use a color or 
monochrome system. 

= Multi-style lines 

® Color and mono- 
chrome drawing 

=» Walk-about mode 

® Automatic box 
generation = Block 
copy ® Rubber 
stamping ® Block paint 


Saywhat?! runs on IBM PC/XT/AT™ and compatibles. 


= Block move ® Block 
erase ® All color 
combinations ® 16 
border colors (CGA) 

® Text entry ® Blinking 
= Extended character 
set ® Undo ® Print 
screen ® Direct access 
to DOS. The endless 
possibilities make 
beautiful screen design 
easy and fun. 


Windows! 
All your programs, even 
batch files, can have 
windows and instant 
help screens, up to 
three levels deep. Now 
you can give your 
programs that crisp 
“Sidekick”” feel. 


Languages! 
Thanks to our new 
resident utility, instant 
screens are possible 
with any language 
running under PC/MS- 
DOS™. Like dBASE, 
Pascal, BASIC, C, 
Modula-2, FORTRAN, 
and COBOL. Saywhat?! 
is the perfect compan- 
ion for the Clipper, 


WordTech, FoxBase, 
and QuickBASIC com- 
pilers. And screens can 
be modified without 
recompiling your code. 
Saywhat?! even writes 
clear, concise data entry 
code for dBASE, Turbo 
Pascal and BASIC. Slide 
shows and program 
prototypes can be 
arranged with as little as 
a simple batch file. 


Value! 


Now comes the best 
part—a sensible, even 


incredible, price. $49.95. 


That includes a 68-page 
bound manual, a quick 
reference guide, sample 
screens, eleven utilities, 
and technical support. 
Not copy-protected. No 


licensing fees. 


Just call the toll-free 
number to order 
Saywhat?! today. 


When it comes to 
guaranteed, lightning- 
fast, first class screens, 
you’re no longer on 
foreign ground. 


Saywhat?! is a trademark of The Research Group. Sidekick and Turbo Pascal are trademarks of Borland Intemational, 


Inc. IBM PC/XT/AT and PC-DOS are trademarks of International Business Machines, Inc. MS-DOS is a trademark of Microsoft Corp. dBASE is a registered trademark of 
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Ashton-Tate, Inc. 


7 


$499 


(+ $5 shipping and handling) 


800-HOT-WARE 
(800-468-9273) 


In California: 
800-231-7849 


In Canada: 
800-663-9361 


International: 
415-571-5019 


The Research Group 

88 South Linden Ave. 
South San Francisco 
CA 94080 


© 1987 The Research Group 
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them from the frequency tree. After that, 
Levels[1] through Levels[Order] point 
to each member of the current n-tuple. 
Levels[0] always points to the dummy 
node with the root of the tree. At each 
call to Get, the n-tuple is shifted to the 
left and a new character is picked to be- 
come the rightmost member of the new 
n-tuple. 

The real work of actually picking each 
travesty character is done by PickOne 
(Listing 14). It is passed the node for the 
tuple of the preceding n—/ characters. 
The Occurrences field of this parent 
node is the sum of all its children. The 

. code is similar to the first iterative ver- 
sion of Lookup except that instead of 
trying to match a single value it is trying 
to match within a range. : 

The RandomCard function returns a ! 
pseudorandom, nonnegative number sueh-—— 
that: 


0 <= RandomCard(N) < N 


Any pseudorandom number generator 
will do; if your compiler comes with one, 
use it. Otherwise, Listing 15 shows a 
modified version of the one used by 
O’Rourke, which is adequate for this 
program. Seed should be set to a differ- 
ent value on every run. There is no porta- 
ble way to do this in Modula-2 so you 
will have to investigate how to do it on 
your system (usually it is set to the sys- 
tem clock). : 


Timing 
In theory, Treevesty should run faster 
than any of the other programs men- 
tioned (and take up more space). It is al- 
ways best to check theory against reality. 
Table 1 shows the reality of run times 
and memory requirements for 1,000- and: 
2,000-character travesties. UNIX’s time 
command was used to get these figures. 
The O’Rourke and Wayner programs 
are translations into Modula-2 of the 
methods described in their respective ar- 
ticles (only the Frequency module is 


Listing 12. 
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Turbo Programmers: 


Find the culprit fast 
with -DebugPLUS’ 


ou're programming, getting all your ducks in 

a row, but there's a culprit in there, a bug. 
T-DebugPLUS, the new symbolic run-time debugger, 
helps you find that bug and fix it faster than ever before. 


IN COMMAND. IN CONTROL. 


See what happens as your Turbo Pascal programs 
run...examine variables...change values...be in con- 
trol. The top half of your screen displays the source 
code, current line highlighted. You debug interactively 
on the lower half. All variable types are accessible, local 
and global. Set breakpoints at a procedure, function, 
or statement number. 


INSTANT GRATIFICATION. 


‘T-DebugPLUS integrates invisibly, automatically 
loading Turbo Pascal. Switch instantly between the 
debug and output screen. Jump instantly to the editor 
to fix that bug. 


NEw...DEBUG IN OVERLAYS. 


Debug in overlays with release 1.04. Examine areas 
ofmemory and CPU registers. A MAP generation utility 
even lets you use an external debugger on your pro- 
gram. T-DebugPLUS is only $60. 


“T-DebugPLUS: Don't program in Turbo Pascal 
without it?” 

Neil Rubenking 

PC Magazine 


MORE POWER. MORE PRODUCTIVITY. 


Turbo EXTENDER" helps you break the 64K 
barrier for both code and data; use all 640K. A source 


NSS 


code converison program, make facility, and run-time _ = 


routines make writing and compiling large programs ~ 


dramatically easier. Turbo EXTENDER is only $85. 
TurboPower Utilities” supplies nine powerful 
programs. Four Pascal utilities, including the acclaimed 
Pascal Structure Analyzer and Execution Timer, help 
you write programs that are bug free, faster, and easier 
to document. Five PC-DOS utilities help you analyze, 
change, and find your program files. TurboPower 
Utilities is only $55 for executable, $95 with source. 


“Impressive products...I recommend them.’ 
Philippe Kahn, President 
Borland International 
Satisfaction guaranteed or your money back 
within 30 days. 


Call toll free for credit card orders: 


800-538-8157xs30 


outside California or 
800-672-3470 x830 


in California 


Shipping and taxes prepaid for U.S. and Canadian 
customers. Others please include $6 per item for 
shipping. 


TurboPower Software prod- =z! 
ucts require Turbo Pascal 3.0 

(standard, 8087, or BCD) and 

require PC-DOS 2.X or 3.X, 


and run on the IBM PC/XT/AT 
and compatibles. 


TurboPower Software, 3109 Scotts Valley Dr. #122 
Scotts Valley,CA 95066 
Call 408-438-8608 for more information (M-F 9AM-5PM PST). 
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_ _,changed). The run time for O’Rourke is 

“1 .3e=4%i se 5:8e—3*0 + 22e—6ti*o 
seconds (1.026 is 1.0 X 105). 

The slope of the run time vs. sample 

size curve for both Wayner and Tree- 
vesty flatten out with increasing sample 
size. The slope of Treevesty’s curve is ap- 
proximately half Wayner’s curve for ; 
1,000-character travesties and one-third ‘ 
‘Wayner’s for 2,000-character travesties. 
The slope of Treevesty’s curve is approxi- 
mately the same for both 1,000- and 
2,000-character travesties. Obviously, the 
effort to speed up Treevesty paid off. As 
the sample and travesty texts get larger, 
the speed advantage of Treevesty gets 
even better. Jj 


Listing 1 3. 
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WERE LOOKING FOR 
A LASTING RELATIONSHIP 


When we founded Programmer's Con- 
nection in 1984, we dedicated our- 
selves to providing our customers with 
personal service, low prices and the 
highest level of support possible. Our 
goal was to make every customer a 
lifelong customer. 


And we're close to our goal. According 
to the results of our customer service 
questionnaire, 99% of those responding 
said they would buy from us again. 


Last October, we began including our 
questionnaire in every outgoing pack- 
age. It asks our customers to rate each 
area of service and invites them to tell 
us what we need to improve as well as 
what we're doing right. 


Since then, we received almost a 
thousand responses with many valu- 
able comments and suggestions. And 
we're quite pleased that so many of 
them were highly favorable. 


So call Programmer's Connection today 
and find the lasting relationship you've 
always been looking for. You'll be glad 
you did! 


Turn the page for our latest advertised price list. 


Here are some comments offered by people responding to our customer service questionnaire: 


“If only all the companies | used 
were as good as Programmer’s 
Connection!” 


“The best service for professional 
users in the country. 


“As a dealer specializing in pro- 
gramming, I’ve found that you are 
my best source.” 


“Thank you for all your courteous 
assistance. 


“Programmer’s Connection is real- 
ly outstanding. Good prices, 
prompt shipment, no extra fees. 
Wonderful 30day trial.” 


“There is a lot of competition in 
your field, but Programmer’s Con- 
nection is the best!” 


“It’s a pleasure to deal with a 
company that understands the 
needs of the computer profes- 
sional. Thanks.” 


“You're the best in the business! 
Keep it up! 


“Your service and prices are out- 
standing. I’m glad I found you.” 


“Keep up the good work, | like the 
way you stay up to date. >>. 


vi appreciate your courteous, reli- 
able service. 


“This method of purchasing soft- 
ware allows good selection and 
convenience. 


“Good products and great prices!” 


“It’s unusual to find a company 
that offers the best price and the 
best service. Programmer’s Con- 
nection does — keep up the good 
work!” 


“You have the best prices.” 


“1 particularly like your pricing 
policy — lower than anyone else 
and no extras for shipping, credit 
cards, etc. Keep up the good 
work!” 


“With the service | have received 

from you, | am sure to look at Pro- 
rammer’s Connection next time! 
uy. 


“1 appreciate your professional 
attitude. It’s refreshing. 


“Class “A” performance!” 


“Very pleasant, helpful order taker. 
I’m impressed.” 


“You are the FIRST place | go for 
professional software products. 
Thanks! (Especially for your 30-day 
trial service).” 


“Product was out of stock, but 
shipped exactly as | was told it 
would be. Good Job!” 


“You provide a great service to me 
as a professional programmer. You 
are #1 on my list. Keep up the 
excellent work!” 


“Your company is a pleasure todo 
business with. 


“Thanks for providing prompt, reli- 
able service and delivery.” 


“I’m extremely happy — just placed 
my 6th order.” 


“ A 

‘Anything you carry, | buy from 
you. You can teach your competi- 
tion a lesson! 


“You have great service! You have 
the best prices!” 


“An oasis in the mail-order desert. 
Keep up the excellent work!” 


“Amazing — no problems — I'll 
be ack 


“Probably the best service of any 
well advertised company.” 


“I always recommend you when 
asked where to buy software.” 

“1 have not found any mail order 
company with such competitive 
prices whose people areas helpful 
and knowledgeable as yours. I truly 
appreciate it and will order more 
from you. Keep up the good job.” 


“You have both lowest prices and 
best service — a great combina- 
tion! Keep up the good work.” 
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“You guys are SUPER.” 
“Technical staff very helpful.” 


“Once again, it was a pleasure 
dealing with you.” 


“V’m extremely satisfied with all 
aspects of your operation with 
which | am familiar.” 


“Excellent service. | most definitely 
will be purchasing from you in the 
near future. Keep up the good work.” 


“Impressive service and pricing, 
I’'llrecommend you to my friends. 


“Your prices are the best! It’s great 
that you pick 
charges and charge no sales tax 
(for me anyway). The price | see 
advertised is the price I pay, 
period.” 


’ “GOOD JOB!” 


“| referred you to two others be- 
cause they could not get current 
versions from other vendors. 


“Your service is unusual for pur- 
chasing software.” 


“The person who took my phone 
order seemed to be genuinely 
eager to help me, not just get an 
order. Thanks.” 


“1 like having no surcharge on 
credit cards and no shippin 
charge. There is no hidden cost. 


“Good products + good service + 
good prices = happy customers. 
Keep it up.” 


“Fastest I’ve ever received by mail 
order. Good job. You have my 
patronage.” 


“Good service at very good prices. 
I plan to make all purchases from 
i 


roducts at 


“You sell up-to-date 
good sup- 


reasonable prices an 
port. 


up the shipping -—— 


ai- arity products 


Arity Combination Package .................-- 
Expert System Development Pkg . . oe 
File Interchange Toolkit......... 
PROLOG Compiler & Interpreter . . 
Screen Design Toolkit .......... 
SQL Development Package . . 

Arity PROLOG Interpreter ..... oe 

Arity Standard Prolog .............-..2--00e- 


ai-expert systems 


1st-CLASS by Programs in Motion ... 
Autolntelligence by /ntelligenceWare... . 
ExpertEDGE Advanced by Human Edge .... 
ExpertEDGE Professional by Human Edge . . 
Experteach II by /ntelligenceWare........ 
EXSYS Development Software by EXSYS . 

EXSYS Runtime System........... 
Insight 1 by Level Five Research ... 
Insight 2+ by Level Five Research...... 
Intelligence/Compiler /nte/ligenceWare . . 
Logic-Line Series 1 by Thunderstone ... 
Logic-Line Series 2 by Thunderstone . 
Logic-Line Series 3 by Thunderstone ... 


ai- lisp language 
GCLISP Golden Common LISP by Gold Hill ........ 
GCLISP 286 Developer by Gold Hill f 
IOCLISP by /ntegral Quality .... New 
IOLISP Ay /ntegral Quality ... . New 
Microsoft LISP Common LISP...........++++4++ 
QNIAL Combines LISP & APL by MAL Systems en 
TransLISP from Solution Systems .......+-++-0+5 
TransLISP PLUS from Solution Systems ..... 


ai- prolog language 
APT Active Prolog Tutor from Solution Systems .... . 
LPA microPROLOG A// Varieties............ Se 
MPROLOG Language Primer LOG/CWARE . 
MPROLOG P500 by LOGICWARE ...... 

MPROLOG P550 by LOGICWARE .. 
Prolog-86 from Solution Systems .. 
Prolog-86 Plus from Solution Systems 
Turbo PROLOG Ay Borland Intl ...... 
Turbo PROLOG Toolbox by Borland Int! 


ai- smalltalk language 
Smalltalk/V by Digitalk 
EGA Color Option .. 
Goodies Diskette ... 
Smalltalk/Comm ... 


ai- texas instruments 


RGA chemniayl (Sie re w stass tte vaxst aps ictal 5] -scrayejateiare 
Personal Consultant Easy . 5 

Personal Consultant Plus .... C 
Personal Consultant Runtime ...............++ 


apl language 

APE*PLUS/PO'by STS)... 6.0 ose wieinvieoies vids 
APL*PLUS/PC Spreadsheet Mgr by STSC . De 
APL*PLUS/PC Tools Vol 1 by STSC ... 
APL*PLUS/PC ToolsMVol 2 by STSC ... 
Financial/Statistical Library by STSC .. . 
Pocket APL by S7SC ............. on 
STATGRAPHICS by STSC ........ 0-0 cence eee 


assembly language 


386 ASM/LINK Cross Asm by Phar lap .......... 
8088 Assembler w/Z-80 Translator by 2500 AD.... 
ASMLIB Function Library by BC Assoc..........-- 
asmTREE &-7ree Dev System by BC Assoc . AS 
Cross Assemblers Various hy 2500 AD . . 
Microsoft Macro Assembler.......... 
Norton Utilities by Peter Norton ... 
screenplay by Flexus ......... 
Turbo EDITASM by Speedware ......... 
Uniware Cross Assemblers Various by SDS . Ae 
Visible Computer: 8088 Software Masters ........ 


basic language 


87 OB Pak by Hauppauge ..... 
87 Software Pak by Hauppauge 
BetterBASIC by Summit.........- 
EXIM Services Toolkit by EX/M 
Finally by Komputerwerks ...... 
Inside Track from Micro Help . 
MACH 2 by Micro Help ........... 
MACH 2 for Turbo BASIC by Micro Help . 
Microsoft QuickBASIC Compiler .... 
Peeks ‘n Pokes from MicroHelp ... 
Professional BASIC by Morgan . . 
8087 Math Support........ 
QuickPak by Crescent Software ..... 
Scientific Subroutine Library by Perle. 
Stay-Res by MicroHelp ..........0.0cceceeeeee 
True Basic w/Run-time . 
True Basic........... 
Run-time Module . 
Various Utilities. . 0... 10 eee eee 
Turbo BASIC Compiler by Borland Inti ...... 


blaise products 


ASYNCH MANAGER Specify C or Pascal ......... 
C TOOLS PLUS................. & 
EXEC Program Chainer...... 
LIGHT TOOLS for Datalight C . 
PASCAL TOOLS .......... 
PASCAL TOOLS 2......... 
PASCAL TOOLS & TOOLS 2 . 
RUNOFF Text Formatter. . . 
TURBO ASYNCH PLUS....... 

TURBO POWER TOOLS PLUS...... e 
VIEW MANAGER Specify C or Pascal............ 


borland products 


EUREKA Equation Solver .......00.00eeeeeeeee 
Reflex & Reflex Workshop . . eas 

Reflex Data Base System . 

Reflex Workshop ......... 
Sidekick & Traveling Sidekick . 

Sidekick ......... 

Traveling Sidekick . 
Superkey.......... 
Turbo BASIC Compiler . 
Turbo C Compiler. . . 
Turbo Database Toolbo: 
Turbo Editor Toolbox ...... 
Turbo Gameworks Toolbox. . 
Turbo Graphix Toolbox..... 
UC ict plete goesosar Sacdes searc 
Turbo PASCAL Numerical Methods Toolbox . . 
Turbo PASCAL and Tutor................ 

Turbo PASCAL ...... 

Turbo Tutor......... 
Turbo PROLOG Compiler . 
Turbo PROLOG Toolbox 


... New 
New 


New Version 
... Mew 


G++ 


C++ by Guidelines w/version 1.1 kernel .........4 
PforCe++ Function Library by Phoenix....... 


ec compilers 


68000/10/20 Cross Compiler by SOS ........... 
C86PLUS by Computer Innovations . . Pars 
Datalight C Compiler Sma// Model 
Datalight Developer Kit . . 
Datalight Optimum-C ............ 
DeSmet C w/Debugger & Large Case 
DeSmet C w/Debugger Only......... 
Eco-C Development System by Ecosoft 
Lattice C Compiler from Lattice ..... 
Mark Williams Let's C Combo Pack . 

Let's C Compiler.........++. 

esd Source Level Debugger . . 
Mark Williams MWC-86 ..... 
Microsoft C with CodeView ..... 
Turbo C Compiler by Borland Int! . 
Wizard C Combo ty Wizard Systems . 

Wizard C Compiler...... : 

ROM Development Pkg .................-.- 


c interpreters 


C-terp by Gimpel, Specify compiler ............+5 
C Trainer with Book by Catalytix . . 
Instant C by Rational Systems... . 
Introducing C by Computer Innovations 
Run/C by Age of Reason ...........+ aie 
Run/C Professional by Age of Reason ........... 
c utilities 
C to dBase by Computer Innovations ............. 
c-tree & r-tree Combo by FairCom . . 
c-tree /SAM File Manager .... 
t-tree Report Generator .... 
C Windows by Syscom ..... 
C Wings by Syscom ...........-.. 
Cl ROMPac by Computer Innovations ... 
dBx dBase to C Translator by Desktop Al . 
with Library Source Code .......... 
Various Support Utilities .......... 
Flash-up Windows by Software Bottling . 
GraphiC Color version by Sci Endeavors. . 
GraphiC Mono version by Sci Endeavors . 
GRAFLIB by Sutrasoft ...........466 
HALO Graphics by Media Cybernetics ... 
HALO Development Pkg for Microsoft . . . 
The HAMMER by OES Systems ... 
MetaWINDOWS Wo Royalties . 
MetaFONTS ............ he 
MetaWINDOWS/Plus by Metagraphics . 
MetaFONTS/Plus ........:2..... 
PANEL by Roundhill Computer Systems . . 
PC Lint by Gimpel Software ..... 
PLOTHI by Sutrasoft .. 
PLOTHP by Sutrasoft............... 
Professional C Windows by Washburn .... 
Scientific Subroutine Library by Peerless .. 
screenplay for C by Flexus .........-..- 
Vitamin C by Creative Programming 
VC Screen Forms Designer......... z 
Zview by Data Management Consultants .......... 


cobol language 


EASY SCREEN by Retail Mgmt Systems ...... New 
Micro Focus COBOL Workbench 
Micro Focus Level 11 COBOL 
COGRAPHICS......... 
COMATH... 
FORMS-2...... 


Level Il SOURCEWRITER ......... 
Micro Focus Level I! COBOL for Wovell . 
Micro Focus Professional COBOL ..... 

Multi-user Runtime for PC Network... 
Microsoft COBOL See Microsoft Section . 
Realia COBOL .................... 

REALCICS . . 

REALMENU............. 
RM/COBOL by Ayan-McFarland ..... 
RM/COBOL 85 dy Ayan-McFarland . . é 
screenplay for COBOL by Flexus ..............+- 


debuggers & profilers 


386 DEBUG Cross Debugger by Pharlap ......... 
Advanced Trace-86 by Morgan Computing . 2 
Cl Probe by Computer Innovations ....... 
Codesifter Profiler by David Smith . 
Codesmith-86 by Visual Age. . . 
DSD86 by Soft Advances ... 
DSD87 dy Soft Advances ... 
MiniProbe by Atron ........... 


Periscope | with Board by Periscope ............. 
Periscope II with MMI Breakout Switch . 
Periscope II-X Software only .......... 
The PROFILER with Source Code by DWB. 
The WATCHER Profiler hy Stony Brook .. . 


dos utilities 


Command Plus by ESP Software ........... 
FANSI-CONSOLE dy Hersey Micro .. 
MKS Toolkit with vi Editor by MKS . . 
Norton Commander Ay Peter Norton . 
Scroll & Recall by Opt-Tech Data ... ess 
Taskview by Sunny Hill Software .............+. 


entelekon products 


CUD yas F oxssise score eprslons se Mets . New 
C Dyanamo Screen Painter . . New 
C Function Library........ 
Dyanamo Data Entry . 
Power Windows .. 
Superfonts forC ......... 
Screen Painter & Data Entry .............. New 


essential products 
C Essentials by Essential Software .. 
CiUtilitysMibrary). s.s:. ¢ciearassrae s1-n7s,0 
Essential Comm Library with Debugger... . 

Essential Comm Library Software Only .. 

Breakout Debugger Any /anguage...... eile 
Essential! Graphics nc «2-.. <oso We speicisic.clocccte 


forth language 


CFORTH Wative Code Compiler by LMI ........... 
Forth/83 Metacompiler Specify Target . . area 
PC/Forth by Laboratory Microsystems... 
PC/Forth+ by Laboratory Microsystems . 
Advanced Color Graphics Support . . 
Enhanced Graphics Support ..... 
Intel 8087 Support ......... 
Interactive Symbolic Debugger . 
Native Code Optimizer ....... 
Software Floating Point . . 
UR/Forth by LM/ ......... 
Object Module Libraries . . ren 
Source Code License ..................0005 


fortran language 


50 MORE: FORTRAN by Peerless Engr........... 
ACS Time Series Alpha Computer Service . . aa 
Essential Graphics by Essential Software .. 
For-Winds Alpha Computer Service....... 
Forlib-Plus A/pha Computer Service . 
FORTLIB dy Sutrasoft ............ 
FORTRAN Addendum dy /mpulse Engr 
FORTRAN Addenda dy /mpulse Engr . . 
GRAFLIB dy Sutrasoft ........... 
HALO by Media Cybernetics ..... 
1/0 PRO by MEF Environmental . . 
Microcompatibles Combo Package . . 
Grafmatic . be 
Plotmatic 
Microsoft FORTRAN w/CodeView ... 
No Limit by MEF Environmental. . . 
Numerical Analyst by MAGUS...... 
PANEL Screen Designer by Roundhill . 
PLOTHI by Sutrasoft-........... 
PLOTHP by Sutrasoft........ 
RM/FORTRAN Ayan-McFarland ....... 
RTC PLUS Fortran to C by Cobalt Blue .. 
Scientific Subroutine Lib by Peerless .. . 
Statistician A/oha Computer Service 
Statlib.GL: by PS//Systems . . : 
Statlib. TSF: by PS//Systems......... 00s ees New 
Strings & Things A/pha Computer Service ......... 


greenleaf products 


Greenleaf Comm Library ................0000 
Greenleaf Data Windows .. . 

with Source Code .... 5 
GreenlaatiFunctians)t.ccenvec st yeteun 2 ciemeee 


help utilities 
HELP/Control by MDS....... 


On-line Help from Opt-Tech . 
SoftScreen/HELP by Dialectic 


lattice products 


Lattice C Compiler from Lattice ...........-.+4+ 
with Library Source Code ... 
C Cross Reference Generator. . 
with Source Code ............. 
C-Food Smorgasbord Function Library . 
with Source Code ............+ 
C-Sprite Source Level Debugger 
Curses Screen Manager ...... 
with Source Code ...... 
dBC Il Specify dBC I or dBC Il . 
with Source Code ...... 
dBC Ill Plus......... 
with Source Code 
LMK Make Facility ............6.6 
RPG Il Combo A// three items below. . 
RPG II Compiler Vo Royalties... .. 
RPG II SEU Screen Entry Utility 
RPG Il Sort/Merge .......... 
RPG II Screen Design Aid Utility 
SecretDisk File Encryption Utility . 
SideTalk Resident Communications . . . 
SSP/PC Scientific Subroutine Library . 
Text Management Utilities ........... 
TopView Toolbasket Function Library . Be 
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microport products 


System V/AT by Microport Systems ............. 
Runtime System (Operating System) . . a 
Software Development System...... 
Text Preparation System ...... 

User Upgrade 3 to Unlimited Users.......... 


New Version 


.... New Version 
SLES Nate ia shad 


microsoft products 
Microsoft BASIC Interpreter for XFV/X........... 350 


Microsoft C with CodeView 450 
Microsoft COBOL Compiler . Pee U0) 

KP MANES 0.0 CBORD ROBB OCCOD6 5 kb 
Microsoft COBOL Tools with Debugger . . Son SED 

Hp HALE ae Boe &: > oo ocanaeG 450 
Microsoft FORTRAN w/CodeView 450 

for XENIX 695 
Microsoft Learning DOS ..... ae 50 
Microsoft LISP Common LISP........... > heezoll 
Microsoft MACH 10 w/Mouse & Windows . .. 949 
Microsoft MACH 10 Board only ..<...... cles 
Microsoft Macro Assembler . . . ae) | alu 
Microsoft Mouse Bus Version . . 176 


Microsoft Mouse Serja/ Version ..... 195 


Microsoft muMath /ac/udes muS/MP . . 300 
Microsoft Pascal Compiler oP 300 
HOGXEN Kite ve ou atcite ses ke 695 
Microsoft QuickBASIC Comp es he 99 
Microsoft Sort...........- nee GE 
Microsoft Windows .............. ne 99 
Microsoft Windows Development Kit ............ 500 
modula-2 products 
lOTools by Rhodes Associates ......++++++ 80 
with Source Code ........00-e0eeeeeee 950 
MODULA-2 Apprentice Pkg by LOGITECH .... 99 
MODULA-2 Magic Pkg by LOGITECH ....... 99 


MODULA-2 ROM Pkg & Cross RT Debugger New 299 
MODULA-2 Window Pkg by LOGITECH 


MODULA-2 Wizard's Pkg by LOGITECH 199 
REPERTOIRE for MODULA-2 by PMI.... bec 89 
OGjactiGGdBlOnlV. six civtersierwistossletse +ieiets oe + 19 
mouse products 
LOGIMOUSE BUS with PLUS Pkg by LOGITECH .... 139 
with PLUS & PC Paintbrush ......+0+00e0eeee 189 
with PLUS & CAD Software . . a5 .209 
with PLUS & CAD & Paint ..... 239 
LOGIMOUSE C7 Specify Connector bic 99 
with PLUS Package .........+ fee ils) 
with PLUS & PC Paintbrush . . ae alOg 
with PLUS & CAD Software .. we Sk) 
with PLUS & CAD & Paint... . 00 ieee cence 219 
other languages 
CCS MUMPS Single-User by MGlobal ..........+ 60 
CCS MUMPS Single-User/Multi-Tasking ea LOU) 
CCS MUMPS Multi-User .......... 450 
Janus/ADA C Pak by R&R Software . . 95 
Janus/ADA D Pak by R&R Software..........+.% 900 


Janus/ADA ED Pak by R&R Software....... New 395 
Marshal Pascal by Marshal Language Systems New 189 


Personal REXX by Mansfield Software .. 125 
SNOBOL4+ by Catspaw .... 2... ccc e cee eee eee 95 
other products 

Dan Bricklin's Demo Pgm Software Garden........ 75 
Disk Optimizer by Softlogic Systems ......... New 60 
FASTBACK by 5th Generation Systems........+4+ 179 
Instant Replay by Vostradamus . . of 90 
Net-Tools by BC Associates ........ New 149 
OPT-Tech Sort by Opt-Tech Data Proc ..........- 149 
VTEK Term Emulator by Sci Endeavors ........... 150 
phoenix products 

Pasm86 Macro Assembler Version 2.0 195 
Pdisk Hard Disk & Backup Utility... operant 45 
Pfantasy Pac Phoenix Combo ... .. Sale 1295 
Pfinish Execution Profiler ...... ..Sale 395 
Pfix86plus Symbolic Debugger . . .. Sale 395 
PforCe Comprehensive C Library ..... .. Sale 395 
PforCe++ Library for Guidelines C++ . ~.Sale 395 
Plink8Gplus Overlay Linker ....... .. Sale 495 
Pmaker Make Utility. ...... 60... cece eee eee 125 
Pmate Macro Text Editor .. me 400 
Pre-C Lint Utility ........00+-5- = a ey2g 
Ptel Binary File Transfer Program ........+0+ e005 195 


polytron products 
PolyBoost 7he Software Accelerator ............- 80 


PolyLibrarian Library Manager ... . 99 
PolyLibrarian Il Library Manager . 149 
PolyMake UMX-like Make Facility 149 
PolyShell.........2...--- 149 
Polytron C Beautifier . ac 50 
Polytron C Library! ..........-..-. Si 99 
Polytron PowerCom Communications . . a 139 
PolyWindows Products A// Varieties . . . CALL 
PolyXREF Complete Cross Ref Utility .. 219 
PolyXREF One /anguage only ........-++++++++- 129 
PVCS Corporate Version Control System...... New 395 
PVCS!Parsonaliix.cyarrstsisr ters es lure vieel~\s New 149 
program mgmt utilities 
Compact Source Print by A/deharan ...........-. 55 
Interactive EASYFLOW Sy Haventree .. a5 ikl 
PrintO by Software Directions........ Ae 89 
Quilt Computing Combo Package . . fe RE 
QMake Program Rebuild Utility... . . of 99 
SRMS Software Revision Mgmt Sys .........++ 125 
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Source Print by A/debaran Labs .............+-+ 
TLIB by Burton Systems Software . . x 
Tree Diagrammer by Aldebaran Labs ..........-- 


raima products 


dbQUERY Single-User Query Utility ............++ 
Single-User with Source Code . 
Multi-User... 020000000 
Multi-User with Source Code . 
dbVISTA Single-User DBMS .... 
Single-User with Source Code 
Multi-User... 20.0.2 020.05- 
Multi-User with Source Code 


sco products 


Complete XENIX System V fy SCO........ 
Development System ............ 
Operating System Specify XT or AT... 
Text Processing Package......... 

Networks for XENIX by SCO .........- : 

SCO Professional Lotus clone for XEMIX ........-- 


softcraft products 


Btrieve SAM Mor with No Royalties ............. 
Xtrieve Query Utility..........- : 
Report Option for Xtrieve 

Btrieve/N for Networks ... 
Ktrieve/|Mb ets. crlcere. laps se, = 


solution systems products 


APT Active Prolog Tutor... .. 10+ + eee cree eee 
Brief & dBrief Combo.......... Daa 
Brief Programmer's Text Editor ..... 
dBrief Customizes Brief for dBase Ill . 
C Screen Editor . . . 
CToolSet ..... 
Faster C-.... 
Prolog-86 ..... 
Prolog-86 Plus ... 
Security Library ... 
with Source Code . 
TransLISP....... 
TransLISP PLUS .. . New 
ZAP Communications ......6.000ccee eee eeeee 


text editors 


Brief from Solution Systems .......0+.0ee0e eee 


Epsilon Emacs-like editor by Lugaru . . 
KEDIT by Mansfield Software ...... 
Micro/SPF Ay Phaser Systems... .. 
PC/VI by Custom Software Systems 
SPF/PC by Command Technology Corp New Version 
Vedit by CompuView........ 200s cece cere eee 
Vedit Plus by CompuView ..........0eeeeeeeeee 


turbo paseal utilities 


ALICE /nterpreter by Software Channels .......... 
DOS/BIOS & Mouse Tools by Quinn-Curtis.... New 
Flash-up Windows by Software Bottling .......... 
MetraByte D/A Tools by Quinn-Curtis . . ee 
Science & Engrg Tools by Quinn-Curtis . 
Screen Sculptor by Software Bottling . . 
screenplay for Turbo Pascal by Flexus . . 
Speed Screen by Software Bottling . . 
System Builder by Royal American .. 
IMPEX Query Utility . . . 
Report Builder .........%...-.- 
TDebugPLUS by TurboPower Software ... 
Turbo EXTENDER dy TurboPower Software . 
Turbo Professional by Sunny Hill ........ 
TurboHALO from IMS/ ......... 
TurboPower Utilities by TurboPower . 
TurboRef by Gracon Services ...... stale 
TURBOsmith Debugger by Visual Age .........--. 
TurboWINDOW Graphics/Windows by MetaGraphics 


wendin products 
Operating System Toolbox 
PCNX Operating system...... 
PCVMS Similar to VAX/VMS ... ad 
XTC Text Editor with Pascal source.............. 


xenix/ unix products 


Btrieve /SAM File Mar by SoftCraft ..2.......-..- 
C-terp by Gimpel, Specify compiler . . ate 
c-tree /SAM Mor by FairCom .... 
dbVISTA See Raima Section....... 
dBx with Library Source by Desktop Al. . 
DOSIX Console Version by Data Basics 
DOSIX User Version by Data Basics .. 
Micro Focus Level Il Compact COBOL 

IEQEIS 2). ote ssatoie (nicl sieinre(orey=(e0o's 

Level I] ANIMATOR...........-.--. 
Microport Products See Microport Section . 
Microsoft Products See Microsoft Section 
PANEL Screen Designer by Roundhill . 
REAL-TOOLS Binary Version by PCT . . 

Library Source Version ......- 

Complete Source Version... 
RM/COBOL by Ryan-McFarland . . 
RM/COBOL ‘85 by Ryan-McFarland 
RM/FORTRAN by Ryan-McFarland .. . e 
SCO Products See SCO Section .........++.-+++ 
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15 59 
100 89 
55 49 
195 129 
495 389 
495 389 
990 ©6799 
195 129 
495 389 
495 389 
990 6799 
1295 999 
595 499 
595 499 
195 144 
595 495 
795 595 
245. 184 
245 «184 
145 99 
595 454 
595 454 
345 «269 
65 CALL 
250 CALL 
195 CALL 
95 CALL 
75 CALL 
95 CALL 
95 CALL 
125 CALL 
250 CALL 
125 CALL 
250 CALL 
95 CALL 
195 CALL 
95 CALL 
195 CALL 
195 147 
125 98 
175 (139 
149 99 
245 175 
150 98 
185 9128 
95 66 
75 67 
90 79 
100 89 
76 67 
125 91 
100 79 
125 91 
100 CALL 
75 CALL 
75 CALL 
60 49 
85 64 
70 45 
129 98 
95 78 
50 45 
69 45 
80 58 
99 75 
99 75 
99 75 
99 75 
595 454 
498 379 
395 315 
550 489 
399 CALL 
199 CALL 
1000 CALL 
400 CALL 
600 CALL 
625 535 
149 89 
399 289 
499 369 
1250 CALL 
CALL CALL 
750 CALL 
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LOWEST PRICES 


Since this ad is prepared in advance of publica- 
tion, some of our current prices may be lower 
than what's advertised here. Call for latest 
pricing. 


FREE SHIPPING 


Orders within the USA (including Alaska & Ha- 
waii) are shipped FREE via UPS. Express ship- 
ping is available at the shipping carrier's stand- 
ard rate with no rush fees or handling charges. 
To avoid delays when ordering by mail, please 
call first to determine the exact cost of express 


shipping. 


CREDIT CARDS 


VISA and MasterCard are accepted at no extra 
cost. Your card is charged when your order is 
shipped. Mail orders please include credit card 
expiration date and telephone number. 


CODs AND POs 


CODs and Purchase Orders are accepted at no 
extra cost. POs with net 30-day terms are avail- 
able to qualified US accounts only. 


FOREIGN ORDERS 


Shipping charges for foreign and Canadian 
orders are based on the shipping carrier's stand- 
ard rate. Since rates vary between carriers, 
please call or write for the exact cost. Foreign 
orders (except Canada), please include an addi- 
tional $10 for customs form preparation. All 
payments must be made with US funds drawn on 
a US bank. Please include your telephone 
number when ordering by mail. Due to govern- 
ment regulations, we cannot ship to all 
countries. 


VOLUME ORDERS 
Call for special pricing. 


SOUND ADVICE 

Our knowledgeable technical staff can assist in 
comparing products, answer technical questions 
and send you detailed product information tai- 
lored to your needs. 


30-DAY GUARANTEE 

Most of our products come with a 30-day docu- 
mentation evaluation period or 30-day return 
guarantee. Please note that some manufactur- 
ers restrict us from offering guarantees on their 
products. Call for more information. 


© 1987, Programmer's Connection, Inc. 


CALL TOLL-FREE 
US 800-336-1166 
CANADA 800-225-1166 
OHIO & ALASKA 
(Call Collect) 216-877-3781 
FOREIGN 216-877-3781 


CUSTOMER SERVICE 216-877-1110 


Hours: Weekdays 8:30 AM to 8:00 PM EST. 


Ohio customers please add 6% state sales tax. 


Prices are subject to change without notice. 


Call or write for our FREE comprehensive 
price guide. 
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Utah Pascal 


| MEGA-PASCA. 
UCSD PASCAL 


Reference For 


Pascal Compilers 


Ackerman Sieve 


Marshal Pascal 
IBM Pascal 
Turbo Pascal 
Oregon Pascal-2 


Microsoft C 4.0 


Unparalleled Speed and Power 


Marshal Pascal™ is the most highly code-optimized Pascal 
compiler for PCs. Period. In fact, Marshal Pascal produces 
code so fast and compact that even the most efficient C 
compilers fall behind in performing many operations. Also, 
Marshal Pascal is an ISO implementation thus offering porta- 


bility to other computer environments. You may address as Be 


much memory as your operating system allows and a variety 
of memory models are supported. Among the useful exten- 
sions included are: separate compilation of modules (both 
Modula-2 and Pascal forms), structured constants and struc- 
tured function values, variable-length string types and pro- 
cedural parameters. 


Turbo Pascal® Translator 


Our translator brings your Turbo Pascal software over to an 
ISO/Marshal-readable format. You can watch your present 
Turbo programs run in a fraction of their former time and code 
space! 


8087-80287 Support 


Marshal Pascal supports the Intel 8087-80287® math pro- 
cessors inline. If you don’t have the math chip, then ’87-287 
code simulation is a provided option. 


Marshal Language Systems 


1136 Saranap Ave., Ste. P, POB 2010, Walnut Creek, CA 94595 


PASCAL MT-+- 
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Turbo Pascal 
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Gauss-Seidel Floating Point 
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Microsoft Linkability 


Marshal Pascal’s true relocatable linker allows you access 
to the Microsoft family of languages and assemblers. A flexi- 


ble object code librarian and powerful overlay capabilities are 
also included. 


Powerful Compile Options 


Marshal Pascal gives you a number of compile options, 
including an optimization by-pass for speedier compiles, I/O 
“fine-tuning”, constant folds and a syntax evaluator just to 
name a few. A wealth of compile-time checks permits you to 
find the more subtle logic errors, reducing debugging time 
enormously. 


Efficient Large Heap Model for AI Applications 


Marshal Pascal gives users efficient dynamic allocation for 
symbolic processing in AI applications. Marshal Pascal also 
allows functions to return arbitrary structured types. This can 
be used to combine the efficiency of Pascal with the powerful 
functional programming style enjoyed by such languages as 
LISP. 


The Price? $189, includes everything. 


Supports PC-DOS®, MS-DOS®, CP/M-86®, Concurrent DOS®, and soon Xenix 286/386®! 


To order your copy of Marshal Pascal, call: (800) 826-2222 
In California: (415) 947-1000 


Marshal Pascal is a TM of Marshal Language Systems. Pascal MT + , CP/M-86 and Concurrent DOS are ® of Digital Research, Inc. 
IBM Pascal, PC-DOS are ® of IBM Corp. Turbo Pascal is a ® of Borland Intemational, Inc. Microsoft TM, Microsoft C, MS-DOS and 
Xenix are ® of Microsoft Corp. Mystic Pascal is a ® of Mystic Canyon Software. Intel 8087/80287 is a TM of Intel Corp. UCSD Pascal 
is a TM of Pecan Software Systems. Utah Pascal is a TM of Ellis Computing, Inc. Pascal-2 is a TM of Oregon Software. 
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A survival game for programmers 


CHEKOV: Captain, the helm does not 
respond! 

KIRK: Scotty, can you tell what the 
problem is? 

SCOTT: I have nae seen anything like 
it before. There is a wee program in the 
computer that should not be there. 

KIRK: But where did it come from? 
Spock? 

SPOCK: That is difficult to say, Cap- 
tain. Perhaps it was hidden among the 
games on the tape we got last week for 
crew recreation. 

MCCOY: (Muttering) I always said 
computer games are dangerous. 

CHEKOV: Captain! All the controls 
are dead! 

SPOCK: The program is copying itself 
everywhere in the computer, crowding 
out our own essential programs. 

UHURA: I am getting a message ... It 
seems to be coming directly from the 
computer. 

KIRK: Let’s hear it, Lieutenant. 

MONOTONE VOICE: We are now in 
complete control. Here is what you will 


do 
any science 
fiction stories 
are based on 
: the theme of 


a computer being taken over by an ag- 
gressive program. Perhaps the offending 
program can remain dormant in a disk 
file, only to return again when least ex- 
pected. Or it can transmit itself over a 
telephone line from one computer to an- 
other, taking over two more computers in 
the time it takes to eradicate it from the 


By G.A. Edgar 


first computer. One favorite is the 1975 
novel Shockwave Rider by John 
Brunner.’ 

There have also been rumors that such 
programs actually exist. Articles describ- 
ing such viruses and worms have ap- 
peared in the popular press.”*? One 
program that might well have produced 
such rumors many years ago is Darwin. 

Darwin is a computer game invented 
at AT&T Bell Laboratories by Victor A. 
Vyssotsky in the early 60s. The game is 
played by competing computer programs. 
Each competitor kills off enemy pro- 
grams, multiplies by copying itself to 
empty places in computer memory, or 
both. The situation is similar to a surviv- 
al-of-the-fittest competition among 
species. > 

In the 60s the only computers avail- 
able were large, expensive mainframes, 
and people were reluctant to use them 
(publicly) for games. But now, of course, 
that has all changed. For a while, com- 
puter games were of the button- and 
knob-twiddling variety. But recently 
there has been a resurgence of games for 
intelligent computer users. I hope that a 
new generation of programmers will en- 
joy hearing about (or even playing) the 
classic game of Darwin. 


Core War 

The computer game Core War was intro- 
duced in 1984 by A.K. Dewdney in his 
Scientific American column.‘ The re- 
semblance between Darwin and Core 
War is only slight. In my opinion, Dar- 
win is a superior game. Core War’s ad- 
vantage is that it is machine 
independent, so competition can be car- 
ried out among users of different com- 


puters. For Darwin, each CPU needs its 
own implementation, so users of different 
types of computers cannot play each oth- 
er. On the other hand, Core War uses a 
much richer instruction set (the CPU’s 
complete instruction set). 

In Darwin, the action is more exciting; 
you can watch the computer gradually 
being taken over by one competitor, or 
the advantage can change hands several 
times. Core War games are rather dull, 
at least with the complexity of Core War 
programs I have seen so far. In addition, 
Darwin can be played with more than 
two competitors. 

Darwin was fully explained in Aleph- 
null’s article “Darwin” (“Computer Re- 
creations,” Software-Practice and 
Experience, 1972°). It was cryptically 
described in the 1978 edition of Ted Nel- 
son’s Computer Lib/Dream Machines® . 
and mentioned in passing by Dewdney in 
Scientific American. Each of these 
sources contains a few anecdotes con- 
cerning the game at Bell Labs. 

Darwin can be implemented on many 
computers. The point of this article is 
that it can be (and has been) implement- 
ed on a PC. It will take a fairly advanced 
programmer to carry out such an imple- 


_ mentation (called an Umpire). But once 


implemented, even beginning assembly 
language programmers can write pro- 
grams and compete in the game. 


Rules of play 

The game is played in a region of com- 
puter memory called the arena and is 
mediated by an Umpire. The programs 
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(organisrasy of one player constitute a 
species. The organism currently in con- 
trol may communicate with the Umpire 
by means of the three Umpire calls 
PROBE, KILL, and CLAIM. PROBE is 
used to ask what is in a particular part 
of the arena, KILL to kill another organ- 
ism, and CLAIM to claim some empty 
space for the organism to reproduce 
itself. 

Here are the official rules for Darwin, 
taken (with minor modifications) from 


Binary load modules 


reference 5: 

1. A species has a species number N, a 
size S(N), a start location G/N), and a 
set of protected locations P/N,1), 
P(N,2),.... P(N,R). 

1.1. The number of protected loca- 
tions, R, is an implementation-dependent 
function of the species size S/N). 

1.2. Each of G/N), P(N,1),.... P(N,R) 
must be less than S/N). 

1.3. S(N) must be less than an imple- 
mentation-defined constant S. 

2: The game is played in the arena, of 


N Species number 1 byte 
S(N) Length 1 byte (0 means 256) 
GIN) Offset for start 1 byte 
R No. of protected cells 1 byte 
P(N, 1) A 
a Offsets of protected 
a cells R bytes 
P(N,R) 
iL Length of identifying text 1 byte 
text Text to be displayed by the Umpire when 

this species is loaded T bytes: 
prog The program itself SIN) bytes 

Figure 1. 


a 
o 
# 
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;MYTOP = first unused location — 


species number ~ 

7size of arena (Currently 32 K) 
;lowest address in the arena 
highest address in arena + 1 
zthree addresses for... 
».eCalis to the Umpire 


zlength of program 

70ffset for starting address 
;number of protected cells 
;list of protected celis 
ynumber of text characters — 

7 TEXT : 


‘program 
7entry point 


a size A that is implementation 
independent. 

3. The game is managed by a program 
called the Umpire, which is outside the 
arena. 

4. Within the arena is a program that 
is an organism of species N that obeys 
the following conditions: 

4.1. It consists of S(N) locations, 


LL+1,..., L+S(N)=1. 


4.2. Its protected locations are 
L+P(N,1), L+P(N,2),.... L+P(N,R). 

4.3. Its contents may be arbitrary, save 
that when executed starting at L+ G(N): 

4.3.1. It may read any location within 
the arena, but may not read any location 
outside it. 

4.3.2. It may write to or call or jump 
to any location within itself or within an 
area claimed by CLAIM, or within an 


organism of the same species found by. . 


PROBE. 

4.3.3. It may execute any of the three 
Umpire calls, PROBE, KILL, and 
CLAIM. 

4.3.4. It may not make use of 
input/output or any traps that might re- 
turn control to it after it had lost control. 
Traps within the program may, however, 
be used. 

4.4. Distinct organisms of the same 
species need not contain the same code. 

5. PROBE is a call to the Umpire 
with two arguments: the species number, 
N, of the calling organism, and a loca- 
tion LOC within the arena. 

5.1. If LOC is a protected location of 
an organism, control is transferred to 
that organism (at its start location). 

5.1.1. The new organism receives no 
indication of how it obtained control. 

5.1.2. The old organism receives no in- 
dication of how it lost control, other than 
the fact that when (if ever) it regains 
control, it is entered at its start location 
rather than at the return from PROBE. 

5.1.3. On a transfer of control, all rec- 
ord of which locations have been probed 
is lost by the Umpire. 

5.2. If LOC is not a protected location 
of some organism, then PROBE returns 
three numbers: HISNO, BOT, and TOP. 

5.2.1. HISNO is zero if LOC is empty; 
otherwise, it is the species number of the 


organism occupying LOC. 

5.2.2. BOT and TOP are the limits 
(first and last plus 1) of the largest con- 
tiguous block of memory surrounding 
LOC, which is empty except for the oc- 
cupant of LOC, if any. 

6. KILL is a call to the Umpire with 
two arguments as for PROBE. 

6.1. LOC must be a location inside a 
block of memory probed by an organism 
of the calling species, and there must be 
an organism at LOC, distinct from the 
calling organism but not necessarily of a 
different species (suicide is forbidden but 
cannibalism is allowed). 

6.2. The effect of KILL is to destroy 
the organism at LOC. The carcass is left. 

7. CLAIM is an Umpire call with two 
arguments as for PROBE. 

7.1. LOC must be within a block of 
memory that has been probed by an or- 
ganism of the calling species, and the 
'S(N) locations starting with LOC must 
be empty, possibly as a result of an inter- 
vening KILL. 

7.2. The effect of CLAIM is to cause 
the Umpire to record the presence of an 
organism of species V at LOC. 

7.3. The calling organism may then 
write to or jump into the area CLAIMed 
(presumably it will copy itself there). 

8. It is the implementation’s option 
which infractions of the rules are 
detected. 

8.1. A detected infraction of the rules 
results in extermination of the offending 
species. 

8.2. In implementations where not all 
illegal actions are detected by the Um- 
pire in the course of the game, players 
are required to show one another their 
programs after a game and, if necessary, 
explain any procedures used in order to 
verify that they keep to the rules. 

9. To play a game, each player submits 
K{(N) initial organisms written in an 
agreed language, together with a specifi- 
cation of the size, start location, and pro- 
tected locations of his species. 

9.1. K(N) = integral part of (size of 
arena) /(2*(number of players)*S(N)). 

9.2. The organisms are loaded at pseu- 
do-randomly chosen locations in the 
arena. . 

9.3. Control is initially given to some 


Listing 2. (Continued on following page) 


bined 


Listing 2. (Continued from preceding page) 
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organism, chosen in an implementation- 
dependent way. 

10. The game ends when only one spe- 
cies remains or at the end of a fixed 
time, whichever occurs first. 

10.1. The winner is the player whose 
species has the most organisms left. 


For (almost) any computer 

At Bell Labs, Darwin was implemented 
on an IBM 7090 by its inventor, Vys- 
sotsky. Aleph-null wrote another imple- 
mentation but does not reveal which 
computer he used. My implementation 
uses a CP/M Z-80 computer. None of 
the implementations detect the breakin; 
of any rules other than 6.1 and 7.1. To 
‘do so would require either unusual mem- 
ory protection hardware or interpreting 
the program. Instead, the disclosure rule 
(8.2) is invoked: all organisms must be 
provided in source code to other 
contestants. 

Random loading was a problem with 
the IBM 7090 implementation. For some 
reason, IBM had not provided its loader 
with the capability of scatter loading a 
program in random locations. My imple- 
mentation avoids this difficulty by hav- 
ing the Umpire do the loading directly. 

The original Bell Labs version had R 
protected cells fixed at 20 memory cells 
(of the 7090) regardless of the organ- 
ism’s size. This set-up tends to favor 
small, stupid organisms over large, intel- 
ligent ones. M. Douglas Mcllroy (of Bell 
Labs) wrote a program consisting of only 
15 cells, so it was entirely protected and 
therefore unkillable. It could not repro- 
duce itself, but it could KILL so it was 
able to win a few games. This is the rea- 
son for the dependence of R on the spe- 
cies size now incorporated in rule 1.1. 
Aleph-null suggests using a square root 
or linear law for R. The implementation 
discussed here uses a linear R. 


anaes 


8080 and Z-80 : 
The rest of this article is concerned with 
an implementation of Darwin for a ~ 
CP/M-80 computer. It should be of in- 
terest to readers who know something 
about CP/M-80 or those who are plan- 
ning to do an implementation for some 
other CPU. 
The implementation of the Darwin 
Umpire I have made is for my Z-80 


, ae 


CP/M 64K system. Since the Z-80 will 
execute 8080 codes, both 8080 and Z-80 
species can be handled by this Umpire. 
(I have no doubt that this could be done 
just as easily on other machines as well.) 

The technical implementation deci- 
sions for this implementation (I call it 
DARWIN80) are as follows. 

The species are to be written in Z-80 
or 8080 assembly language. I usually use 
the assembler M80, but I can handle 
(with minimal difficulty) source files for 
most other compilers, from Digital Re- 
search’s ASM to Logical System’s 
EDAS. 

The arena is 32K in size. (Originally I 
used 8K. Even that small an arena pro- 
vided interesting games.) The maximum 
size S of an organism is 256 bytes. The 
number of protected cells is R = integer 
part of (S(N)/4), where S(N) is the actu- 
al size of species number NV. Each species 
loaded at the beginning of the game will 
consist of K(N) identical copies, but new 
individuals of the species created later 
need not be the same as the originals. 
Initial control is assigned randomly. Each 
species to be loaded will be in the form 
of a binary load module of the form 
found in Table 1. 

The assembly language source for one 
of the organisms would look something 
like Listing 1. Spaces marked *** are to 
be filled in by the author of the program. 
Spaces marked ! are to be filled in de- 
pending on the implementation. The first 
six occurrences of the character ! in the 
source file should be these particular 
constants in the same order as given 
here. That way they can be replaced by 
the appropriate numbers automatically. 

Since copies of the program will be 
loaded here and there at random, the 
programs will either have to be relocat- 
able or else make some adjustments on 
themselves when executed. 

A few other details also need to be 
specified. The Umpire will have a stack 
that can be used by the organisms for 
their own purposes via PUSH, POP, and 
CALL (up to a stack depth of 128), but 
a species is not allowed to POP anything 
it has not first PUSHed. When control is 
passed to a new species by the Umpire, 


7; Sample Z-80 species 


SWIFTIE.DAR 
MYNO EQU 
ASIZE  EQU 
ABOT EQU 
ATOP EQU 
PROBE EQU 
KILL EQU 
CLAIM EQU 
LDMOD: 
DB 
DB 
DB 
DB 
PROT: 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
PROTE: 
DB 
TEXT: DB 
TEXTE: 
MYBOT: 
START: 
PUSH 
POP 
LPRAX: LD 
XOR 
CP 
JR 
LD 
JR 
SEP ys INC 
STO: INC 
Suse INC 
ST4: INC 
ST3: INC 
ST2: INC 
STL: INC 
GPROBE: 
PUSH 
LD 
XOR 
SBC 
JR 
LD 
ADD 
POP 


Listing 3. (Continued on following page) 


h 


B BPRPSRRSSRS"=> eee 


4 


LENGTH 
START-MYBOT 
PROTE-PROT 


9,1,2,3 
16,17, 24,25 
327,33,50"5 
38,49,56,57 
64,65,72,73 
74,75,88,89 
90,97,104, 195 


111, LENGTH-2, LENGTH-1 


TEXTE-TEXT 


t oRek* SWLFTIE *** 


Q 


ce 


le 
gy 


ABOT 


(G, 


my species number 
arena size 
arena bottam address 
arena top address 
addresses for the ... 

-.- three umpire calls 


Me Ne Se Se Se te 


; load module starts here 


list of protected locations 


se 


; identifying message 
Edgar 12/24/83) ' 


3; code to be loaded starts here 
7 MYBOT : : 
FALOE candidate 

; H = means not initialized 

? start with bottom of arena 


; increment LOC by same ... 
3 ++. amount (from 1 to 7) 


7 beyond end of arena? 
7 nO, OK — 
7 yes, start over at bottan 


7 use this instead 
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GOK: POP AL 
LD (IX+LPRAX+1-MYBOT) ,L 
LD ( IX+LPRAX+2-MYBOT) ,H 
PUSH HL 
LD A,MYNO 
PUSH Ix 
CALL PROBE 
POP IX 
POP HL 
PUSH BC 
PUSH DE 
GKILG: 
OR A 
JR Z,GKE 
CP MYNO 
JR NZ,GK1 
POP AL 
POP DE 
JR Sis 
GK1: LD A,MYNO 
PUSH Ix 
CALL KILL 
POP Ix 
GKE: 
GCLAIM: 
POP HL 
POP BC 
PUSH BC 
PUSH AL 
XOR A 
SBC HL, BC 
LD BC, LENGTH 
SBC HL, BC 
JR NC, YCL 
NOCL: POP HL 
POP BC 
JR sT5 
YChs POP HL 
POE HL 
PUSH HL 
LD A,MYNO 
PUSH IX 
CALL CLAIM 
POP HL 
PUSH HE 
POP ix 
XOR A 
LD (IX+LPRAX+1-MYBOT) , A 
LD (IX+LPRAX+2-MYBOT) ,A 
POP DE 
LD BC, LENGTH 
LDIR 
EX DE, HL 
JR SPs 
MYTOP: 
LENGTH EQU MYTOP—MYBOT 
ML EQU LENGTH 
END 


Listing 3. (Continued from preceding page) 
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Ne ne Se se 


Se se Ne Se se 


se 


me se 


se 


se 


store in LPRAX+1 


TOP 


empty? 
yes 
no; my Own species? 


try again 


TOP 


size of space 
will I £it? 


yes 
no aS 


try again 


BOT 


MYBOT 

MYBOT 

zero LPRAX+1 
BOT 


move a copy to the new location 


go again 


the Umpire will reset the stack, place the 
bottom address of the organism to get 
control in the HL register, and then 
jump to the start address of that organ- 
ism. When an organism calls PROBE, 
KILL, or CLAIM in the Umpire, the A 
register must contain the species number 
N and the HL register must contain the 
location LOC. Upon successful return 
from a PROBE, the A register will con- 
tain HISNO, BC will contain BOT, and 
DE will contain TOP. The other registers 
will be destroyed! 

A sample 8080 organism called 
MOLE.DAR is shown in Listing 2. A Z- 
80 organism is shown in Listing 3. It 
may be best if you try writing your own 
organism before you look at these sam- 
ples and become contaminated by my 
ideas. As a Z-80 programmer, I believe 
an 8080 species will be at a huge disad- 
vantage when run against a Z-80 species 
because of the Z-80’s built-in relocation 
capabilities. It would be interesting to 
see how well similar things can be done 
on other machines with good relocation 
capabilities: How about the 8086 or the 
68000? Is it true that the 68000 is a 
more powerful] processor than the one in 
the IBM 7090, where Darwin was first 
implemented? 

The first six ! characters in 
MOLE.DAR can be filled in appropri- 
ately for my implementation using the 
SUBMIT script shown in Listing 4, 
which I call DARASM.SUB. (This 
script requires a version of SUBMIT 
that will transmit a control-Z (via 
XSUB) to ED. If your SUBMIT won’t 
do that (my original one wouldn’t), try 
one of the fixes in references 7 and 8.) It 
uses the standard CP/M 2.2 utilities 
XSUB, ED, ASM, and LOAD. So the 
command: 


A>SUBMIT DARASM MOLE D 


will take the source file MOLE.DAR 
and create the binary load module 
MOLE.D, using species number 
D—A-+1 or 4 (so that in the Umpire 
display, the species will be indicated by a 
letter D). Actually, I normally write in 
Zilog mnemonics for M80; I have an al- 
ternate SUBMIT script for this. 

After I have created several load mod- 


Finally, powerful graphics 
for Turbo Pascal! 


Announcing: 


TurboHALO Graphics! 


e 150 graphic primitives (based upon the powerful 


HALO primitives). 
ules, the Darwin competition is initiated e Graphics in up to 16 colors, in medium or high resolution, 
by a command like: on 10 popular graphics cards—including IBM CGA 


and EGA, Hercules, and AT&T DEB. 
e Output to over 20 printers and plotters—including HP 


A>UMPIRE NEWT.A MODE.D NEWT.F 


In this case I would be running three and Corona Laser and Apple Imagewriter. 

species, two of which are the same but . : 

given different species numbers. e 11 popular input devices supported. 

DARWIN80 e Memory resident drivers require only 2K of Turbo Pascal 
The source code for my Umpire is called code space. 

UMPIRE.Z80. It is intended for the e These professional graphics programs use 

Macro-80 assembler, to run on a Z-80 HALO Primitives: 

CP/M 2.2 machine. (My brother and I ; 

translated the source code to EDAS to Drafix II— Foresight Resources 

run on a TRS-80 Model I under LDOS. CADKEY-— Micro Control Systems, Inc. 

This was not very hard to do.) It really is Dr. Halo II— Media Cybernetics/IMSI 

a Z-80 implementation rather than 8080; CAD Master — Datagraphics 

the index registers are used extensively. Decision Master —Centec 

The display while the program is running Avtworks— West End Films 

looks like Listing 5. Each letter repre- pee 
sents one individual of the given species, e Speed, ease of use, multiple fonts and much more, for 
and the summary at the end shows the ONLY $129.00! NO ROYALTY FEES! 


current population sizes. 
A few alterations will have to be made 
to run this program on your system. 


They are marked by %% in the file to COMPARE THE FEATURES! 
make them easy to find with a text edi- : i 

tor. For example, CP/M has no standard TurboHALO vs. Borland’s Turbo Grafix ToolBox: 
cursor controls for the screen, so you will Reade TurboHALO Borland 
have to put yours in. If you have a slow =o 

terminal for display, rather than some- 16-Color.Support? No! 
thing fast like a memory-mapped CRT, vA 9 ' 
the display may have to be redone so Full EGA Support! No! 
that the Umpire does not spend all of its Laser Printer Support? No! 
time rewriting the screen (perhaps only Multiple Input Drivers? No! 
rewriting the screen after every 10 

KILLs or CLAIMs). The comments in Do Professional Programs 

the program will help you understand Use Same Primitives? No! 


what is going on (if you want to do that). 
They may also help someone who wants 
to implement Darwin for another CPU. 


Call Now To Order! 


™ 


Let’s play! 

Even if you don’t have an Umpire work- 
ing, you may still be able to play the 
game. (It won’t be as interesting if you 
can’t watch it happening on the screen, 
however.) What you need to do is send 
your *.DAR source file (in Intel or Zilog 
mnemonics) to someone who has a work- 
ing Umpire. He or she can then run 1299 Fourth Street « San Rafael, California 94901 e (415) 454-7101 
competitions among programs from Toll Free (800) 222-GRAF (Outside CA ) e (800) 562-GRAF (In CA) 
many competitors. How you send them is TURBOHALO is published by IMSI and is a 

another question. I can be reached on registered trademark of MEDIA CYBERNETICS, INC. 


CIRCLE 34 ON READER SERVICE CARD 


85 


Read what they’re saying about 
this new concept in prototyping 
and demo-making: 


“A winner right out of the 
starting gate. After you use 
DEMO once, you’ll wonder how 
you got along without it.” 

— PC Magazine, 4/29/86 


‘“‘Everybody who writes 
software, either commercially 
or for in-house applications, 
should immediately order a 
copy. Period. No exceptions.” 

— Softeletter, 4/20/86 


“Its low price, superb 
performance, and range of 
applications practically 
guarantee that it will be widely 
used. Four Floppy Rating (8.0)”’ 

— InfoWorld, 3/31/86 


“Apparently has a hit on its 
hands with...a development 
tool for personal computer 
software that has won rave 
reviews from early users.” 

— Computerworld, 4/7/86 


A gem.” 
— PC Week, 3/18/86 


Product of the Month 


3 Thousands of developers are de- 
signing better products faster and 
producing more effective demon- 
strations using Dan Bricklin's Demo 
Program. You can, too. Act now! 


ONLY $74.95 
617-332-2240 


Massachusetts residents add $3.75. Outside of the 
U.S.A. add $15.00. 

Requires 256k IBM PC/compatible, DOS 2.0 or 
later. Supports Monochrome, Color/graphics, and 
EGA Adaptors (text mode only). 


SOFTWARE 
GARDEN 


Dept. L 
PO. Box 373, Newton Highlands, MA 02161 
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CompuServe with ID number 
70715,1324. 

A machine-readable copy of 
UMPIRE.Z80 can be obtained on Com- 
puServe or one of the COMPUTER 
LANGUAGE Bulletin Board Services 
(see page 4). The file is about 22K long. 
So from CompuServe it will cost you 
somewhere in the neighborhood of $2 in 
connect charges (plus communication 
charges, if any) to download it during 
standard time at 300 bps. Your guess is 
as good as mine whether it would cost 
less at 1200 bps or the new 2400 bps. | 


KIRK: Mr. Spock, do you have any 
suggestions? 

SPOCK: There is a small program 
calléd MOLE.DAR that I read about in 
an old magazine. If you provide some 
kind of distraction, I will key it into the 
computer... 


DARASM. SUB 


; Darwin source assembly (ASM) 
PIP $1.ASM=$1.DAR 

XSUB 

ED $1.ASM 

100A ; 

I ORG 
S!1°Z'S2'-'A'+1°Z 
S!“Z8Q00H"Z 
S!°Z5@Q0H"Z 
$!°Z01038*Z 
S!°Z@1G6H~Z 
S!°Z@189H"Z 

E 

ASM $1.AAZ 

ERA $1.ASM 

ERA $1.BAK 

LOAD $1 

ERA S1.HEX 

REN $1.$2=$1.COM 


1 09H" Z 


Listing 4. 


-&.H.B.H.H.H.H.B.H.B. 
B.E.B.B.B* 


Species B: population 19 
Species E: population 91 
Species H: population 64 


Listing 5. 
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FORTRAN PROGRAMMERS 


LCS ANNOUNCES F77L LAHEY FORTRAN VERSION 2.20 
WE JUST MADE OUR TOP RATED FORTRAN LANGUAGE SYSTEM BETTER. 


‘‘Lahey’s F77L FORTRAN is the compiler of choice. It’s definitely a 

- ‘Programmer’s FORTRAN,’ with features to aid both the casual and 

the professional programmer . . . F77L compiled the five files in a total 

of 12 minutes, which was 4 times as fast as MS FORTRAN and an 
astounding 6 times as fast as Pro FORTRAN...”’ 

—KEditor’s Choice PC Magazine 


HERE ARE JUST A FEW OF THE REASONS 
WHY F77L IS THE COMPILER OF CHOICE: 
¢ Full Implementation of the © Clear and Precise 
ANSI 77 Standard English Diagnostics 
e Fast Compilation—outruns ° Long Variable Names— 
everything on the market Up to 31 Characters 
© Powerful Multi-Featured e COMPLEX* 16, 
Source On-Line Debugger LOGICAL*1 and 
° Popular Extensions for easy © INTEGER*2 
porting of mainframe and e IEEE Standard 
mini computer programs Floating Point 
(Including NAMELIST) © Compatibility with popular 
e Recursion—allocates local third party software 
variables on the stack @ Unmatched Technical 
e Arrays and COMMONS Support with an on-line 
greater than 64K bulletin board 


NEW FEATURES WITH VERSION 2.20: 


© Cross reference and source listings 

e Allocation maps of COMMON variables and arrays 

e In-line comments 

¢ IMPLICIT NONE compiler option 

e Faster Execution 

© Source On-Line Debugger (SOLD) includes: 
Trace Execution; No Relinking required; 
On-screen Listing; No effect on code size 


Call about our New F77L development tools: 
Lahey Profiler Mathematical Functions Library Overlay Linker 


It is more than just features that make F77L an outstanding.-<-money the moment you start using it. Our FORTRAN 
product; it is the years of experience behind the software. At Language System has the key features you need to increase 
Lahey Computer Systems, we have been developing productivity and get the job done. Other PC FORTRANs may 
FORTRAN compilers since 1967 and we are committed to be cheaper than F77L, but none are less expensive to use. 


keeping F77L the industry leader. ; 
When PC Magazine selected our version 1.35 as the Editor’s My EEC’ po 


Choice among PC FORTRANSs, we were pleased but not Price: $477.00 Includes Free UPS 2nd Day shipping. 
completely satisfied—we knew we could improve the System Requirements: MS-DOS or PC-DOS (2.0 or greater), 

product. F77L Version 2.20 increases our lead over the ZS OK pmathicoprocessots (SOS 7.80281) 
competition. F77L’s precise diagnostics, advanced debug TO ORDER OR FOR MORE INFORMATION: 
package, helpful user screens and comprehensive manual 702-831-2500 


make it a complete and easy to use high productivity tool. 
. Z oe : Lahey Computer Systems, Inc. 


When evaluating any software package, an important factor P.O. Box 6091, Incline Village, NV 89450 
to consider is the value of your time. F77L saves you time and Telex: 9102401256 


International Representatives: 
Canada: Barry Mooney & Assoc., Tel. (902)6652941 ¢ England: Grey Matter Ltd, Tel. (0364)53499 ¢ Switzerland: DST Comp. Services, Tel. (022)989188 
Denmark: Ravenholm Computing. Tel. (02)887249 © Australia: Comp. Transitions. Tel. (03)5372786 ¢ Japan: Microsoftware Inc., Tel. (03)8138222 


MS-DOS & MS FORTRAN are trademarks of Microsoft Corporation. Pro FORTRAN refers to IBM PC Professional FORTRAN by Ryan McFarland 
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THE PROGRAMMERS SHOP 


helps save time, money and cut frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


Turbo Expert by Thinking 
Technologies - Menu driven expert 
system generation package details 
reasoning, comes with tutorial, 
manual, demos. “Corporate” supports 
up to 4000 rules. “Startup” up to 
400. Corporate $359, PC Startup $129 


Al-Expert System Dev t 


Arity System - use with C MS $ 259 


Auto-Intelligence PC $ 749 
Experteach - Powerful, samples PC $ 349 
Exsys PC $ 309 
Runtime System PC $ 479 
Insight 2+ MS $ 379 
Intelligence/Compiler PC $ 749 
SQL Dev’t Package MS $ 259 
Texas Instruments: 

PC Easy PC $ 439 


Personal Consultant Plus PC $2599 


Al-Lisp 


Microsoft MuLisp 85 MS $ 179 
PC Scheme LISP - by TI PG Se 485 
TransLISP - learn fast MS Call 
TransLISP PLUS 
Optional Unlimited Runtime $ 150 
PLUS for MSDOS $ 179 


Others: IQ LISP ($155), IQC LISP ($269) 


Al-Prolog 


APT - Active Prolog Tutor - build 
applications interactively Re all 
ARITY Standard - full, 4 Meg 
Interpreter - debug, C, ASM PC $ 309 
COMPILER/Interpreter-EXE PC $ 699 
With Exp Sys, Screen - KIT PC $1129 


Standard Prolog . MS $ 79 
MacProlog Complete MAC $ 295 
MicroProlog - intro MS $ 85 
MicroProlog Prof. MS $ 339 
MPROLOG P550 PE $175 
Prolog-86 - Learn Fast MS $ 89 


Prolog-86 Plus - Develop MS $ 229 
TURBO PROLOG by Borland PC $ 69 


Q’NIAL - APL with LISP. PC $ 349 
Smalltalk-80 - Xerox improved PC $ 995 
Smalltalk/V-graphics PC $ 89 


AtariST & Amiga 


Manx, Lattice, & Metacomco. Call 


Amiga - LINT by Gimpel Amiga $ 79 
Cambridge LISP Amiga $ 200 
Lattice C ST, Amiga $ 139 
Lattice Text Utilities Amiga $ 75 
Megamax - tight, full ST $ 200 


PAAAHAHHHASH 
\O 
No} 


FEATURES 


r-tree - report generation for 
ctree. Multiple file handling, fixed or 
variable length. Many built-in functions 
like Boolean, computational functions, 
string, date handling, numeric to 
string conversion. Source inC. PC $ 249 
Advantage C + + - Object-oriented 
enhancements for most major C 
compilers also maintain compatibility 
with existing C code. Write reusable 
easily maintainable code, develop 
large applications with fewer bugs. Call 


Free Literature 
Compare Products 


Evaluate products. Compare competitors. Learn about new 
alternatives. One free call brings information on just about 
any programming need. Ask for any “Packet” or Addon 
Packet 0 AIO ADA, Modula 9 BASIC O“C” G COBOL O 
Editors D FORTH & FORTRAN © PASCAL © UNIX/PC or 
ODebuggers, Linkers. 


Our Services: 
+ Programmer’s Referral List + Dealers Inquire 
+ Compare Products + Newsletter 
+ Help find a Publisher + Rush Order 
+ Evaluation Literature FREE * Over 700 products 
+ BBS-7PMto7 AM 617-826-4086 * National Accounts Center 


Basic Development System REFS 105 
Basic Development Tools by 


Sterling Castle PE $ 89 
Basic Windows by Syscom PC $95 
BetterBASIC PE S129 

8087 Math Support PES) 75 

Run-time Module PC $ 169 


Better Tools - for Better Basic PC $ 95 
CADSAM FILE SYSTEM-full MS $ 69 
Finally - by Komputerwerks PC $ 85 
GoodBas - maintain code RE Si 95 
LPI Basic - MS compatible UNIX $1100 
Prof. Basic - Interactive, debug PC $ 75 


8087 Math Support PC $ 45 
QuickBASIC PC $ 69 
TRUE Basic - ANSI PC $ 119 

Run-time Module PC $ 129 


Turbo BASIC - by Borland PC $ 69 
Cobol 

Macintosh COBOL - full MAC $ 459 

MBP - Lev. II, native MS $ 819 


Microfocus Professional Cobol PC $2295 
VS Workbench PC $3379 


Microsoft COBOL MS $ 439 
Microsoft Cobol Tools PC $ 209 
Realia - very fast MS $ 819 


Ryan McFarland COBOL MS Call 
COBOL-8X MS Call 

Screenplay-by Flexus. 

Interactive screen-mgmt. REshuli75 


Editors for Programming 


BRIEF Programmer's Editor PC Call 
EMACS by UniPress Source: $929 $ 299 
Epsilon - like EMACS, full 

C-like language for macros. PC $ 155 
KEDIT - like XEDIT RCSSEa99. 
Lattice Screen Editor - multiwindow, 


multitasking Amiga $ 89 MS $ 109 
Micro Focus Micro/SPF PC 49 
PC/EDT - macros PC $ 250 
PC/VI - by Custom Software MS $ 109 
Personal REXX PC 


PMATE - power, multitask PC 
SPF/PC - fast, virtual memory PC 
Vedit MS 
Vedit PLUS MS 


C Libraries-Communications 


Asynch by Blaise JRO RS 1S) 
Essential Comm Library REsSa185 
With Debugger REG Sml99 
Greenleaf Comm Library PES 129 


Multi-Comm - add multitasking, use 
w/Multi-C PC $ 149 


We support MSDOS (not just compatibles), PCDOS, Xenix-86, CPM-80, Macintosh, Atari ST, and Amiga. 
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RECENT DISCOVERY 


VXM by Command Technologies - 
Allows intelligent program control 
sharing by different environments 
like PCDOS-VAX. “Software Robots” 
use resources as needed, convert 
formats automatically, transmit data. 
Innovative mini-micro integration. MS$ 95 


C Language-Compilers 


AZTEC C86 - Commercial PC $499 
Datalight C - fast compile, good code, 
4 models, Lattice compatible, Lib 


source. Dev’rs Kit RECS 77 
Datalight Optimum - C MS $ 99 
with Light Tools by Blaise PC $168 
Lattice C - from Lattice MS $275 
Mark Williams - w/debugger MS $369 
Let’s C Combo Pack PC $ 99 
Let’s C PC $ 59, 


Microsoft C 4.0- Codeview MS $279 
Uniware Cross Assemblers MS $249 
Cross Dev’t Tools MS Call 

Rex - C/86 by Systems & 
Software - standalone MS $695 
Wizard C MS $359 
Rom Development Package 


C Language-Interpreters 


C-terp by Gimpel - full K & R MS $229 
C Trainer - by Catalytix PC $ 89 
INSTANT C - Source debug, 

Edit to Run-3 seconds, .OBJs MS $379 
Interactive C by IMPACC Assoc. PC $209 
Introducing C-self paced tutorial PC $105 


Run/C Professional MS $169 .—* 


Run/C Lite MS $ 89 


C Libraries-General 


Blackstar C Function Library PC $ 79 
C Essentials - 200 functions PC $ 83 
C Function Library MS $119 
C Tools Plus (1 & 2) - Blaise PC $135 
C Utilities by Essential PC $137 


C Worthy Library - Complete, machine 


independent MS $249 
Entelekon C Function Library PC-$119 
Entelekon Superfonts for C PC $ 45 


Greenleaf Functions-portable, ASM $139 
LIGHT TOOLS by Blaise PC $ 69 


C Libraries-Files 


FILES: C Index by Trio - full B + 
Tree, vary length field, multi compiler 
/File is object only MS $ 89 
/Plus is full source MS $319 
CBTREE- Source, noroyalties MS $ 99 
CTree by Faircom - no royalties MS $319 
ttree - report generation PC $249 
dbQUERY - ad Loc, SQL- based MS $159 
dbVISTA - full indexing, plus optional 
record types, pointers, Network. 
Object only - MS C, LAT, C86 $145 


Source - Single user MS $399 
Source - Multiuser MS $799 
dBx - translator MS $315 
w/source to library MS $349 


FEATURE 


Sapiens V8 - virtual memory management 
for C programmers on PC’s provides 
8M workspace, 64-bit emulation, 
virtual stack library and heap. 
Link to MS, Lattice, Aztec. 


PC $269 


THE PROGRAMMERS SHOP 


provides complete information, advice, guarantees and every product for Microcomputer Programming. 


RECENT DISCOVERY — 
Order before 4/30/87 and mention this ad F2C by Solution Systems - Fortran 


for these special prices: 66 or 77 toC. No max program size 
dBASE and SUPPORT on List Normal SPECIAL $3000. Pioneer. 1000 line max: $ 795 
: ASE III Lan Pack $649 $609 
UBASE Tools for C $9 $75 $59 Other Languages 


dBC Isam by Lattice $250 $199 $159 
dBXL Interpreter APL*PLUS/PC PC 


by Word Tech $139 $119 CCS Mumps - Singleuser PC 


oo 
aN 
N 
Ne) 


50 


Extend your dBASE programming power with FAST a 2 
code, LAN power, and the FLEXIBILITY of C. These Genifer by Bytel 395 $299 $249 CCS Mumps - Multiuser PC 


tools create a more productive environment. Call our QuickCode for III Plus S $249 — $199 Lattice RPG II] Compiler PE 


marae ickSilver b: 
specialist TODAY. HICKS veal orton. Se Peek ee MasterForth - Forth °83. MAC or PC 
Microsoft MASM - faster MS 


C Support-Systems Fortran & Supporting : Modula-2 - by Pecan MS 


FAAAAAAAAAH 
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Basic-C Library by C Source PC $139  50:More FORTRAN PC $ 99 Modula-2/86 by Logitech PC $ 62 
C Sharp - realtime, tasks. PC $600 ACS Time Series MS $399 Pasm- by Phoenix MS $ 115 
C ToolSet - DIFF, xref, source MS $95 Forlib+~by Alpha MS°$59, PCForth + ~bylLab. Micro. PC 3 19 
The HAMMER by OES Systems PC $149 | MACFortran by Microsoft | MAC $229 SNOBOL4 + - great for strings MS $ 80 
Lattice Text Utilities MS $ 89 MS Fortran - 4.0, full 77’ MS_ $299 UR/Forth wie ee 72 
Multi-C - multitasking PC $149 No Limit - Fortran Scientific PC $115 Xenix/Unix 
PC LINT-Checker. Amiga $89 MS $ 99 PC-Fortran Tools - xref, pprint, Basic - by Microsoft $ 239 
Quickshell - script compiler PC $349 screen PC $179 C-Terp by Gimpel Software $ 449 
Pfantasy Pac - by Phoenix PC $849 RM/Fortran _ MS Call Cobol - by Microsoft $ 639 
Pre-C - Lint-Like MS $155 Scientific Subroutines - Matrix MS $139 : : F 
‘ iat} $2 Cobol Tools - by Microsoft $ 319 
Programmer’s Extender, Vol. IMAC $ 79 Statistician by Alpha _ MS $249 Fortran or Pascal - by Microsoft $ 439 
SECURITY LIB-add encrypt to MSC, Strings and Things - register, shell PC $ 55 MicroFocus Lev. Il Compact COBOL$ 795 
C86 programs. Source $229 PC $115 Multilan es Panel $ 539 
Time Slicer - R/T PC $265 pa oe) RM/Cobol Call 
CS Wiel G ms BTRIEVE ISAM MS $199 RM/Fortran Call 
BTRIEVE/N-multiuser MS $465 — Xenix Complete System $1049 
C Power Windows by Entelekon PC $109 — Flash-Up Windows eRe Other Product 
dBASE Graphics for C PC § 69 GSS Graphics Dev't Toolkit PC $375 ma 
C-Scape - capture Dan Bricklin PC $179 HALO Graphics Geet 22 las eS UIE ISL capes 
Curses by Lattice PC $ 39 _~_—~*W/O Pro - screens, full char. PC $349 ASMLIB - 170+ routines PC $ 129 
ESSENTIAL GRAPHICS - fast PC $199 Informix - by RDS PC $639 asmTREE-B +treefilemgmt. PC $ 369 
GraphiC - mono version PC $209 Informix 4GL-application builder PC $799 BSW Make-like UNIX make MS $ 85 
GraphiC - new color version PC $285 Informix SQL - ANSI standard PC $639 | Compact Source Print PC $ 59 
GenIeAG Data Window PC $159 Opt Tech Sort - sort, merge MS $115 Dan Bricklin’s Demo Program PC $ 59 
wiseureé PC $319 PANEL - MS $215 Brief - Customize BRIEF for dBASE 
Multi-Windows - use w/ Multi-C PC $295 Pfinish - by Phoenix MS $229 _ development. with BRIEF $275. PC $ 95 
ScreeneNce. Form Nester PC $195 PolyLibrarian by Polytron MS $79 Flow - .PRG diagram MS $ 149 
Vitamin C - screen I/O PC $199 _ PolyBoost- speed I/O, keyboard PC $ 69 Help/Control - on line help PC $ 109 
Windous tor C - fast PC $149 PVCS Version Control MS $329 __ Interactive Easyflow-HavenTree PC $ 129 
Windows for Data - validation PC $239  QMake by Quilt Co. MS $ 84 Link & Locate - tools to work with 
ZView - screen generator MS $175 Rtrieve - Xtrieve option MS $119 Intel and Tektronix projects. MS $ 329 
Screen Sculptor Pc $ 95  LMK- like UNIX make MS $ 139 
Debuggers SRMS - source control MS $109 gage reas ao oF : aS 
386 Debug - by Phar La PC $149 Xtrieve - organize database MS $199 oftware Development Kit 
Breakout ay Essential : PG $ 39 ZAPCommunications= VT 100 PC $ 89 MKS Toolkit - Unix, vi, awk PC $ 119 
CODESMITH - visual PC $ 99 ; adn Numerical Analyst by Magus PC $ 295 
C SPRITE - data structures PC $129 Pascal and Supporting PDisk - cache, tree PC ; 125 
; PLink - 86 PLUS - ] MS $ 319 
DSD87 - by Soft Advances = PC $ 79 ALICE - learn Pascal POMrOS” ° -pMuker. bE BGS aa 
Periscope I - List: $345 PC Call E i a 
pet : Exec - Chain Programs MS $79  polymake by Polvyt MS $ 129 
Periscope II - List: $175 PC Call SNe Oye nee 
ISCOp! : MetaWINDOWS- graphics toolkit PolyShell by Polytron MS $ 119 
Periscope II-X - List: $145 PC Call it- : aes 
bit-mapped, fast PC $115 PolyXREF by Polytron PC $ 99 
Pfix-86 Plus - by Phoenix PC $229 y yenyy 
‘;  MetaWINDOWS PLUS PC $185 Sapiens V8 - 8M virtual mgr. PC $ 300 
Showcase - test software PC $135 : is bises : gr. 
Microsoft PASCAL - faster MS $189 s -Create user interf: MS $ 375 
SoftProbe II - by Systems & Software USE eet OO EES 
Ys > Pascal Extender MAC $ 65 Taskview - by Sunny Hill 
embedded systems PC_$695 Pascal Pac with Tidy - formatter, Software, ten tasks PC $ 55 
FEATURE utilities PC $ 69 Tom Rettig’s Library-dBASE PC $ 89 
The Documentor - for dBASE program Pascal Tools PLUS PC $139 Tree Diagrammer R@sS) 552 
flow chart, tree diagrams, .DBFdocumen- _ Pascal 2- by OregonSoftware, Visible Computer: 8088 PC $ 65 
tation, variable/field concordance, tight, fast i MS $329 
hierarchy charts. Macros, searches TurboHALO - 150 routines PC $105 Note: Mention this ad. Some prices are specials. Ask about COD 
S noe ;; : and POs. Formats: 3” laptop now available, plus 200 others. UPS 
configure options. MS $295 surface shipping add $3/item. All prices subject to change without 


notice. 


Call for a catalog, literature, advice and service you can trust 


HOURS 800-421-8006 “We at Sunspot are thrilled to know that there is a 


8-30 AM -8:00 PM EST. THE PROGRAMMER’S SHOP store that can cut through all the “bull”, and find 


; ; us the products that most computer stores know 
Your complete source for software. services and answers 


nothing about. Keep up the good work.” 
5-L Pond Park Road, Hingham, MA 02043 ; — Arland Hensler 
Mass: 800-442-8070 or 617-740-2510 2/87 
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CIRCLE 38 ON READER SERVICE CARD 


1-800-543-6277 


Ask for Operator 2053 
California: 1-800-368-7600 


POWER TOOLS for 
SYSTEM BUILDERS™ 


TSF is owned and operated 
by programmers, so we under- 
stand your needs. We believe 
and practice integrity in all busi- 
ness dealings. We advertise 
real prices and offer our best 
terms to all customers. We 
provide prompt delivery of 
current product versions. 


We accept checks, Visa, 
MasterCard, American Express 
and COD. We charge your 
card only when we ship and do 
not add a surcharge. We pro- 
vide free UPS delivery on 
software orders over $100 ($3 
delivery charge for small 
orders). Our COD fee is $4. 
We allow return Eidleges: on 
most products. us 


649 Mission Street 
San Francisco, CA 94105 
(415) 957-0111 
1-800-543-6277 (U.S.) 


1-800-368-7600 (Calif.) where you saw It a 
Ask for operator 2053 on toll free calls eg 


New Desckt 
NeW VeSKI 


DHasnalcnananuaaa Harvard Prof'l Publisher ($695) $549 

: J ol et hea I Polaris Res. Printmerge ($149) $127 

| Microsoft Quick Basic (List $99) $65 Microsoft Pascal (List $300) $200 | VSFontgen ($250) $215 

| MicroHelp Inside Track ($65) $55 Blaise View Manger (List $275) $197 || VS Fonts ($40 - $160) $35 - $140 

i MicroHelp Mach 2 (List $75) $60 Blaise Async Manager ($175) $125 2 etre Pat... ee 

|) MicroHelp Stay-Res (List $95) $75 Blaise Pascal Tools 1+2 ($175) $125 | Request catalog for full listing! 
I] MicroHelp Stay-Res EMS ($145) $115 
| Sterling Castle Tools (List $99) $80 Turbo Pascal | 
iL C Language Turbo Pascal BCD & 8087 ($100) $65 |= . pe Pa 
Sees. Software Channels Alice ($95) $70 | Basic: Mach2 from MicroHe 

') Datalight C Developer (List$99) $75 Kydor Symbolic Debugger ($49) $40 | expands Basic's horizons with window 
Datalight Optimum C (List $150) $120 Turbo Power TDebug+ (list $60) $48 management, — input editing, array 

|) Microsoft C w/Codeview ($450) $270 Turbo Power Extender ($85) $68 | Sorting and print formatting. It also 

| Guidelines C++ (List $195) $175 Blaise Turbo Async ($100) $80 | Provides MSDOS/BIOS function calls 

|) Lattice C (List $500) $270 Blaise Power Tools+ ($100) $80 [| and allows you to break the 64K data 

| Mark Williams C (List $500) $290 Borland Turbo Editor (List $70) $42 [| barrier. Written in assembler for high 

|) Rational Instant C (List $495) $375 f performance. For Bascom, Quick | 
|) Gimple C-Terp (List $300) $224 Other Tools Basic , BASICA and GWBASIC. (List | 
I) Run/C Professional (List $250) $160 } ee oi: g $75) Only $60 from TSF. 30 day | 
| Run/C Interpreter (List $120) $85  ° Custom Software PC/VI($149) $119 — Money Dack guara 
|] Gimpel PC Lint (List $139) $103 MKS Toolkit (List $139) $115 | | 
| Softcraft Btrieve (List $245) $190 Aldebaran Source Print ($75) $60 | 
| Lattice dBase III Intfc ($250) $175 Periscope | (List $295) $225 | 
|, Blaise View Manager (List $275) $197 Periscope II (List $145) $108 | ' 
| Creative Vitamin (List $225) $155 Phoenix Plink+ (List $495) $315 | RamNet from | 
|) Creative VC Screen (List$100) $77 — Phoenix Pfinish (List $395) $225 § Jesign provides back- | 

| Vermont Window for Data ($295) $259 Phoenix Pfix86+ (List $395) $225 § ground file transfers and e-mail for | 
i Lattice Curses (List $125) $90 Polytron Make (LIst $99) $72 | your PC. Incoming and outgoing calls 
| Essentials C Essentials ($100) $80 Quilt SRMS + Qmake (List $199) $165 | are processed automatically while you 
© Essentails Graphics (List $250) $195 Seidl SVM + SMK (List $380) $330 — continue with your normal work. 

| Blaise C Tools+ (List $175) $125 Dan Bricklin's Demo (List $75) $68 | Outgoing calls can be scheduled to 

| Essentials Utility (List $185) $130 Opt-Tech Sort (List $149) $126 take advantage of late night phone 
| Greenleaf Functions (List $185) $130 Borland Turbo Prolog (List$99) $65 | rates and to concentrate messages in 
| Greenleaf Comm (List $185) $130 Microsoft MASM (List $150) $98 — a multi-node cae netnork. aes 
|) Blaise Async Manager ($175) $125 Microsoft Fortran (List $350) $200 | F. Me) 
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pa DOMAIN SOFTWARE REVIEW 


Trojans revisited, CROBOTS, and ATC 
a... .......srsrstisti‘C i<“l‘yl’SYSCisCNC‘iCO(€C“™yersSCaiasCiéC <aCyREO 
By Tim Parker : 


ontinuing the 
theme of last 
month’s column 


(trojans, pirated and hacked programs) I 
recently came across an all but forgotten 
program that’s been on my BBS for al- 
most six months. This program is useful 
to all those who do download programs 
from remote systems and are worried 
about damaging their hard disks. 

The program is called NOTROJ and 
is usually found as a .COM file with an 
accompanying documentation file and an 
auxiliary program called ASCII.COM. 
Written by Robert Ng, this superb little 
package should be used by anyone work- 
ing with software for the first time. 

Ng bases his program on the use of 
MS-DOS’s interrupt 13H. For those of 
you not acquainted with these interrupts, 
interrupt 13H (19 decimal) is used by 
PCs to invoke ROM-BIOS disk routines. 
When called, the interrupt checks the 
AH register to determine the service 
number required by the disk function. 
Although about 20 services are available 
through INT 13H, only six are common- 
ly encountered: resetting the disk system 
(service 0), getting the disk’s status (ser- 
vice 1); reading a disk sector (service 2), 
writing a disk sector (service 3), verify- 
ing a disk sector (service 4), and format- 
ting a disk track (service 5). Obviously, 
services 3 and 5 are the nasty ones. A 
more detailed discussion of these func- 
tions and their parameters and capabili- 
ties is beyond the scope of this column, 
but interested persons are advised to read 
Peter Norton’s Programmer's Guide to 
the IBM PC. 

Most programs that execute on a PC 
should not use the direct DOS 13H call; 
only DOS itself should. Instead, most 
programs on a PC should use DOS’s file 
operations. Some programs, such as disk 
utilities, cannot use the DOS file opera- 
tions because they would not perform the 
correct function and need to use the 
DOS calls to interrupts 25 and 26 in- 
stead. As a general rule, if a program is 
called INT 13H, you can bet it is a 
trojan! 

One way to check a program is to 
watch for the use of INT 13H. However, 


it is silly to scan a file for this call, as 
many compilers use this function. (As 
Ng points out in his documentation, 
Turbo Pascal is infamous for this.) Fur- 
ther, as already mentioned, anyone who 
wants to write a trojan can certainly ar- 
range the instructions to do an INT 13H 
without writing the code directly into the 
program. 

NOTROJ is a terminate-and-stay- 
ready program that is activated by an 
Alt-N sequence. The NOTROJ author 
advises placing it in an AUTO- 
EXEC.BAT file. It takes up about 39K 
of RAM, so those with memory-poor 
machines may want to use it only when 
actually running downloaded programs. 
When a program that may be a trojan is 
to be run, the NOTROJ program is acti- 
vated and a menu of a list of functions 
appears. The list of services available 
through INT 13H can be left alone or 
set to trap such calls. 

As an example, Ng suggests turning 
off the hard disk to test a potential tro- 
jan on a floppy system, which is accom- 
plished by setting the INT 13H calls to 
generate a “Bad Command” message 
(an AT will generate a “Timeout” mes- 
sage). Although this procedure will pre- 
vent the potential trojan from writing to 
the hard disk, the user will not know this 
has happened. An alternative is to set 
the services to “Pause and Display,” 
which causes the executing program to 
pause and generates a screen message in- 
forming the user of the situation. At the 
pause, you can abort execution, proceed, 
or reboot the system. 

As mentioned earlier, not all INT 13H 
calls show that a program is a trojan. To 
be certain, the code segment must be 
checked. If the CS is 70H, the INT 13H 
was issued by DOS. Anything else is 
suspect. 

The program accompanying NOTROJ 
is ASCII, which scans a program for text 
strings. If the list gives you one of the 
“Arf! Arf...” messages, you can bet it is 
a trojan. However, just because ASCII 
gives reasonable messages from the file 
does not mean the file is safe, but it is 
another useful program for completing 
the first pass. Note the following, 
though: I have not used this program ex- 
tensively but have been told by others 
that it works as advertised. 


Instructions for ASCII and NOTROJ 
are provided in a short documentation 
file. Although rather poorly written, it 
conveys the gist of the programs and pro- 
vides some information to the user. I 
strongly recommend the use of these pro- 
grams. Ng’s address is 191 Canal St., 
New York, N.Y. 10013. I suggest send- 
ing a donation even though one is not re- 
quested. This program is worth a heck of 
a lot if it saves you only once! 


he winter months 
are usually quite 
a moody time for 
most, especially if you live in the north- 
ern climes. Those of us who are up to 
our kneecaps in snow tend to stay in- 
doors unless the skiing is good. Surveys 
on my bulletin board system have shown 
an unsurprising trend: most programmers 
play a lot more games in the winter than 
any other time of year! Being a diehard 
programmer, I would hate to be differ- 
ent. My attention the past few months 
has been focused on a simple program 
that has made a local group of program- 
mers go nuts. 

In his Scientific American column on 
computer recreations, A.K. Dewdney has 
mentioned a program called Core Wars 
several times. (I dealt with it here in my 
column, ““More Mac software,” COM- 
PUTER LANGUAGE, Nov. 1986, pp. 
95-97.) My Mac has not been feeling too 
well lately and has been sitting quietly 
gathering dust while I’ve played with my 
new 286 machines. I’d intended to write 
a Core Wars program for the PC since I 
still haven’t come across a version, but I 
gave up when a friend started discussing 
some algorithms he had developed for 
Tom Poindexter’s CROBOTS. Although 
CROBOTS is rather rudimentary, it was 
challenging to work inside the constraints 
the program presented. 

In CROBOTS, a player programs a 
robot to use a series of commands to 
complete specific tasks. These commands 
are programmed in a manner similar to 
C, with function calls for specific rou- 
tines. The CROBOTS program compiles 
the program and runs it against other 
programs, each controlling a robot. The 
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idea is to destroy the other robots first. 
All the robots have the same capabilities, 
so the programming is the key to it all. 
CROBOTS runs on any kind of display 
and is fully text based. A C compiler, 
several sample robot programs, and a 
documentation file are included. Re- 
quirements are 192K RAM, a text edi- 
tor, and DOS 2.0 or later. 

The battlefield is a square on the 
screen that represents a playing field 
measuring a thousand meters on each 
axis. A wall surrounding the field dam- 
ages the robots if they collide with it. 
Field position is controlled by coordi- 
nates. The lower left-hand corner is 0,0 
and the top right is 999,999. The orienta- 
tion is governed by an absolute compass 
system, with 0 degrees due east. 

Each robot is equipped with three ca- 
pabilities. A drive system will propel the 
robot at a given speed in a specified di- 
rection. A cannon is used to fire shots, 
with a maximum range of 700 meters 
(no rebounds are allowed off the walls). 
A maximum of two shots can be on 
screen at a time, although an unlimited 
number of shots are allowed. The shots 
can be fired in any direction regardless 
of the robot’s heading. 

- The scanner uses optical sensors to 
look for opponents. It can scan any cho- 
sen heading, with a resolution of 10 de- 
grees on either side. The scanner is 
usually used to perform a low-resolution 
scan to determine immediate neighbors, 
then a maximum-resolution scan to pin- 
point them. 

The screen gives four status lines for 
each robot. These include the robot’s 
speed (between 0 and 100, although 
turns cannot be made above 50), dam- 
age, current heading, and current scan- 
ning heading. The robots are damaged 
by ramming into walls or other robots 
(2% each time—a total of 100% means 
the robot is dead), or by a missile explo- 
sion within a certain radius of the robot 
(3%-10%, depending on distance). Ro- 
bots are fully functional until they hit 
the 100% mark. 

Each robot is controlled by its pro- 
gram, which can be thought of as a slow 
CPU in each machine. The controlling 
program cycles through each robot, giv- 
ing it an execution cycle. The maximum 
code size is 1,000 instructions of com- 
piled robot code. A maximum stack size 
of 500 words is used for data and func- 
tion calls and returns. Instructions are all 
the same size. (If the stack overflows, the 
robot resets itself and begins executing 
the program from the start again.) 

The programming language is a subset 
of the C language, although no modules 
are outside the main file and there are no 
#include or #define statements. Every- 
thing controlling the robot must be in 
one program file. Standard constructs of 
if/then/else and while are supported and 
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may be nested, and function calls may be 
freely used. Expression evaluation is 
identical to C so the normal bizarre con- 
structs C programmers love to use (but 
shouldn’t) are valid. 

Ignoring the details explained in the 
documentation file, the controlling func- 
tions are simplified to a set of intrinsics 
for CROBOTS, including scan, cannon, 
drive, damage, speed, loc—x, loc—y, 
rand, sqrt, trigonometric functions, and 
most of the normal operators associated 
with C. 

The CROBOTS game is executed by 
calling the program with the names of 
the files (one to four) that correspond to 
the text files containing the robot’s in- 
struction program. These files are com- 
piled, and the game is executed. (It is 
possible to have all the robots running 
the same program or any combination of 
programs.) A number of sample com- 
mand programs are included for study. 

So why is this game so much fun? It’s 
not so much the excitement of watching 
a shoot-’em-up video game but more the 
fun of seeing your creation battle against 
other programmers’ creations. The 
search for the ideal algorithm is not easy, 
and a number of factors must be consid- 
ered when writing the program. 

First, because the robots are all ex- 
ecuting their programs at the same rate, 
if your program is massive and covers a 
lot of if statements, chances are your op- 
ponents are up and firing by the time 
you get to your main routines. Second, 
by the very nature of the game you have 
to track the opponents as closely as possi- 
ble, and there may be three on the screen 
at once. 

The standard approach to program- 
ming CROBOTS is to divide the pro- 
gram into sections. The first heads your 
robot to a starting position if one is used 


(they are randomly distributed at game ° 


start). Then the scanners are used to lo- 
cate the opposition. The guns can then 
be used, but there are a number of prob- 
lems here. You may locate one opponent 
600 meters away and waste all your time 
trying to down it, while another is only 
100 meters behind you and firing at full 
throttle. 

Naturally, you wish to minimize your 
damage. This is best done by constantly 
moving so the shots fired at your position 
will be behind you as you charge out of 
the area. One solution is to test an oppo- 
nent’s movement a couple of times, per- 
form an extrapolation, and then fire at a 
projected position. Although this ap- 
proach works to some extent, it really 
chews up the CPU cycles. 

One successful strategy is to back your 
robot into a corner and perform low- and 
high-resolution scans to determine the 
nearest enemy. The enemy is then bom- 
barded, assuming the distance is reason- 
able. While you’re doing this, the robot is 
going from corner to corner. 


My first approach was rather simplis- 
tic. I stationed my robot in the center, 
scanned for the nearest enemy, and start- 
ed firing. I threw in some motion com- 
pensation since my program was rather 
short and I could afford the CPU cycles. 
This worked well until my friend realized 
what my robot was doing, got his robot 
to probe the center for my robot, and 
then attacked like mad! 

The ideal algorithm seems to be elu- 
sive to us so far. We have programs that 
win consistently until another player fig- 
ures out its strategy and adjusts his or 
her program to compensate. A current 
CROBOTS battle has us each drawing 
from a number of programs, with a bat- 
tle spanning several matches to deter- 
mine ultimate winners. 

The documentation is fairly complete 
and easy to understand. The program 
works well on almost any machine, and 
on the 286 series flies along at a blinding 
speed. On a PC, though, time drags dur- 
ing long battles. 

CROBOTS is an interesting program, 
both for learning to program a robot in 
C and also for enjoyment. It is recom- 
mended for those who like this kind of 
challenge and do not lust after the infer- 
nal graphics games too often. 
CROBOTS is available from Tom Poin- 
dexter, 2903 Winchester Dr., Blooming- 
ton, Ill. 61701. 


he other game 

that keptme — 
pounding the key- 
board is a simulation of air traffic con- 
trol. Though Steve Estvanik’s ATC is not 
a graphics or adventure game nor really 
excitement-packed, it is very good at 

what it does. 

ATC is a self-contained program. It 
doesn’t have a documentation file, as the 
first two screens provide most of the in- 
formation a player will require. Also, it 
is not difficult; a few minutes at the key- 
board will easily teach the game’s 
mechanics. 

ATC displays a screen consisting of a 
13-by-13-point grid and a status listing 
of details about planes on the grid. It 
functions on any kind of display, includ- 
ing Hercules. The grid contains six exits 
at various locations around the perimeter 
and two graphic symbols that represent 
airports. 

Planes are denoted by lower-case al- 
phabetical letters on the grid and refer- 
enced to a table on the right half of the 
screen. The table shows each plane’s 
heading, destination, the amount of fuel, 
course (represented by an arrow to show 
the direction), and altitude (from 1,000 
to 6,000 units). 

The object of the game is to success- 
fully guide 20 planes through your air- 


space, choosing among several routes. 
Planes arrive at one of the entry points 
and have to be guided to another or land- 
ed at an airport. Planes can also take off 
from an airport and be guided to an exit 
or to the other airport. The game is 
played in real time, with updates and 
movement at preset intervals depending 
on the chosen level of difficulty (from 1 
to 20). At the higher levels the updates 
occur at about six-second intervals, 
which can become extremely frantic 
when there are a few planes on the 
screen. 

The game is played by using a com- 
mand to choose the letter of the plane 
that is to be affected. The heading is 
changed using the four cardinal points 
only (no diagonal movement is allowed), 
first with the letter of the plane and then 
with a cursor key that reflects the new 
heading. The display updates the head- 
ing indicator immediately. Altitude is 
changed by using a function key, the 
plane letter, and then a number from one 
to six (as multiples of thousands). 

Altitude affects the game in a number 
of ways. If two planes pass each other at 
similar or close altitudes, a collision oc- 
curs and the game is over. Planes can 
land at an airport only when they are be- 
low 3,000 units. Planes take off at an al- 
titude of 1,000 units. When a plane 
appears at an entrance, the altitude is 
randomly set, so care must be taken for 
planes in the neighborhood. (Hint for 
players: planes don’t seem to enter the 
grid at above 4,000 units, so exit all 
planes at 6,000 units!) 

Planes can land or take off from the 
airport using other keys. To land a plane, 
a function key and the letter of the plane 
are depressed. The computer will ac- 
knowledge this procedure only if the 
plane is at a correct altitude and head- 
ing. Otherwise, a message denying land- 
ing rights appears. Landing can be 
accomplished regardless of the distance 
from the airport, so it is useful to get a 
plane on the correct heading, obtain 
landing rights, and then ignore the plane. 

Two other keys allow the game time to 
be advanced quicker than the real time 
clock and let a player see what planes 
will enter the game in the future, and 
when. 

ATC was a lot of fun to play. The 
sounds are adequate, and the display is 
very good for a text-based screen. The 
game is quite challenging, although it 
does tend to become tiresome after con- 
stant use. The higher difficulty levels can 
drive a player nuts, but that cannot be 
described...it has to be experienced. 

ATC is a shareware product, with a 
suggested donation of $15. It can be ob- 
tained from Steve Estvanik, 4528 36th 
N.E., Seattle, Wash. 98105. Fy 


A’C’ Interpreter for the PC 


int, char, long, float, struct, union, pointers, 
function pointers, pointers to pointers, arrays 
Standard C function library - Help windows 
Command processor shell - I/O redirection 
Full screen editor - Full screen debugger 


QC is for the C Beginner 
QC is an ideal learning tool. Enter and run the exercise programs in the QC reference manual 
or those from many of the popular C books. Your learning process is enhanced by QC’s fast 
execution and interactive debugger. Watch your program step through the source code. Set 
breakpoints. Examine and alter variables. Execute C express#ans from the keyboard. 

Learn at your own pace - don’t be bound by a slow compiler and linker. 


QC is for the C Veteran 


QC is an excellent tool for the professional programmer. Use the QC full screen debugger to 
check out your programs without long compile and link passes. Source programs that you 
develop with QC can be compiled with any of the popular C compilers for the PC. QC’'s 
standard library is compatible with those of most compilers. The source code for the 

library is included, and you can add your own library functions. 


QC is affordable: only $60 

Compare QC to interpreters selling for $99, $150, $249, $300, and $495. Compare QC's full 
30-day money-back guarantee. If you-are not convinced, send for our $10 demonstration 
diskette (applied to your purchase) and watch QC in action. We accept MasterCard and Visa. 


C SOFTWARE TOOLSET 
2983 Newfound Harbor Drive 

Merritt Island, FL 32952 

(305) 453-0257 
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ULTTITASKING 


with 


TimeSlicer 


CO. 


TimeSlicer, the linkable library that helps you develop more 
efficient and portable programs. 


@ No limit to number of programs TimeSlicer can run concurrently. 
@ No need to interface with the operating system. Tasks can be 
created, suspended or terminated at run-time. 

® Optimizes processor usage and transparency. 

@ Includes header files for C and assembly language and example 
programs with source code. 

@ Supports large and small memory models; pre- 
emptive and non-preemptive modes; and waking up 
of tasks to optimize special event processing. 

@ Compatible with Lattice C, Microsoft C, ADVANTAGE 
C++ and object-oriented programming. 


To order or obtain a complete 


pee 1 OAT. sheet call: | IKEEDNAT 
meet h 6 7S Oe 


55 South Broadway Tarrytown, NY 10591 _—The Full-Service Source for Programming Software. 
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C Programmers! 
db_VISTA:: high-speed Database 
written exclusively for C 
NOW offers SQL-based Query 


“db_VISTA™ has proved to be an all-round high performer in terms of fast execution...” 
John Adelus, Hewlett-Packard Ltd./Office Productivity Division 


H igh-speed data retrieval and access... 

just two benefits of using RAIMA's network 
model DBMS, db_ VISTA. Combine these 
benefits with those of C—speed, 
portability, efficiency, and you begin to 
understand db__VISTA’s real measure... 
performance. 


db_QUERY ©: new simplicity 
retains performance! 
db__QUERY, our new C-linkable, SQL- 

based, ad-hoc query and report writing 
facility ... provides a simple, relational view 
of db__VISTA’s complex network database. 
No longer will you give up performance for 
simplicity ... combine db_QUERY with 
db_ VISTA... you have both! 


Independent Benchmark proves 
High-Speed model 2.76 times faster 


An independent developer bench- 
marked db_VISTA against a leading 
competitor. Eleven key retrieval tests were 
executed with sequentially and randomly 
created key files. 


*Result of 11 Key Retrieval Tests 


db_ VISTA :671.24 seconds 
Leading Competitor 1,856.43 seconds 


db_VISTA's high-speed network database 
model lets you precisely define relation- 
ships to minimize redundant data. Only 
those functions necessary for operation are 
incorporated into the run-time program. 


Application Portability 
Complete Source Code 


For maximum application portability, 
every line of db_ VISTA’s code is written in 
C and complete source code is available. 
db_VISTA operates on most popular 
computers and operating systems. So 
whether you write applications for micros, 
minis, or mainframes...db_ VISTA is for 
you. 


How db_ VISTA works... 


Design your database and compile:your 
schema file with the database definition 
language processor. Develop application 
programs, making calls to db_VISTA’s C 
functions. Edit and review your database 
using the Interactive Database Access 
utility. Compile and link your C program 
with the db_ VISTA run-time library, and 
your application is ready to run. 


Multi-user and LAN capability 


Information often needs to be shared. 
db_ VISTA has multi-user capability and 
supports simultaneous users in either 
multi-tasking or local area networking 
environments, allowing the same C appli- 
cations to run under UNIX, MS-DOS, and 
VAX VMS. 


RAIMA’ 


Core eA AT lem 


High-Speed Programming Tools, 
Designed for Portability 


Royalty-Free Run-Time 


Whether you're developing applications 
for a few customers, or for thousands, the 
price of db_VISTA or db__QUERY is the 
same. If you are currently paying royalties 
for a competitor’s database, consider 
switching to db__VISTA and say goodbye to 
royalties. 


FREE Technical Support 
For 60 days 
Raima’s software includes free telephone 
support and software updates for 60 days. 
Technical support personnel are available 
to answer questions about our software or 
yours. 


30-Day Money-Back Guarantee 
Try db_VISTA for 30 days and if not fully 
satisfied, return it for a full refund. 
Price Schedule 
db_VISTA db_QUERY 


Single-user $195 $ 195 
CO Single-user w/Source $ 495 $ 495 
-] Multi-user $ 495 $ 495 
0 Multi-user w/Source $ 990 $ 990 

NEW: 

VAX Multi-user $ 990 $ 990 

VAX Multi-user w/Source $1980 $1980 


Call Toll-Free Today! 


1 (800) db-RAIMA 
(that’s 1-800-327-2462) 
---OR Call 1-206-828-4636 
ii, Visa | 


= 


Read what others say... 


“If you are looking for a sophisticated C 
programmer’s database, db_ VISTA is it. It 
lets you easily build complex databases 
with many interconnected record types. 
Raima’s customer support and documen- 
tation is excellent. Source code availability 
and a royalty-free run-time is a big plus.” 

Dave Schmitt, President 
Lattice, Inc. 


‘‘My team has developed a sophisticated 
PC-based electronic mail application for 
resale to HP customers. db_VISTA has 
proved to be an all-round high performer 
in terms of fast execution, flexibility and 
portability, and has undoubtedly saved us 

much time and development effort:’ 
John Adelus, Hewlett-Packard Ltd. 
Office Productivity Division 


“On the whole, I have found db_VISTA 
easy to use, very fast with a key find, and 
powerful enough for any DBMS use I can 
imagine on a microcomputer’ 


Michael Wilson, Computer Language 


db_VISTA Version 2.2 


Features 

¢ Multi-user support allows flexibility 
to run on local area networks 

¢ File structure is based on the B-tree 
indexing method and the network 
database model 

¢ Run-time size, variable—will run in 
as little as 64K, recommended RAM 
size is 256K 

¢ Transaction processing assures 
multi-user database consistency 

¢ File locking support provides read 
and write locks on shared databases 

¢ SQL-based db_ QUERY is linkable 

¢ File transfer utilities included for 
ASCII, dBASE optional 

¢ Royalty-free run-time distribution. 

¢ Source code available. 


Database Record and File Sizes 

-¢ Maximum record length limited only 
by accessible RAM 

+ Maximum records per file is 16,777,215 

¢ No limit on number of records or set 
types 

¢ Maximum file size limited only by 
available disk storage 

¢ Maximum of 255 index and data files 


Keys and Sets 

¢ Key length maximum 246 bytes 

¢ No limit on maximum number of key 
fields per record—any or all fields 
may be keys with the option of 
making each key unique or duplicate 

¢No limit on maximum number of 
fields per record, sets per database, or 
sort fields per set 

¢No limit on maximum number of 
member record types per set 


Operating System 
& Compiler Support 

¢ Operating systems: MS-DOS, PC- 
DOS, UNIX, XENIX, SCO XENIX, 
UNOS, ULTRIX, VMS 

¢ Ccompilers: Lattice, Microsoft, IBM, 
DeSmet, Aztec, Computer Innova- 
tions, XENIX and UNIX 


Utilities 
¢ Database definition language processor 
¢ Interactive database access utility 
« Database consistency check utility 
¢ Database initialization utility 
¢ Multi-user file locks clear utility 
¢ Key file build utility 
¢ Data field alignment check utility 
¢ Database dictionary print utility 
¢ Key file dump utility 
¢ ASCII file import and export utility 


CL47 


*The benchmark procedure was adapted from 


“Benchmarking Database Systems: A Systematic 
Approach”’ by Bitton, DeWitt and Turbyfill, 
December 1983. 


Call Toll-Free Today! 
1 (800) db-RAIMA 


(that’s 1-800-327-2462) 
3055-112th Avenue N.E. ° Bellevue, WA 98004 USA ¢ (206) 828-4636 Telex: 6503018237 MCI UW 
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JE<DESIGNING WITH DATA BASES 


he fourth genera- 
ET: environments 

we are analyzing 
in this column all employ some form of 
inherent data management system. A 
data base is both a concept and a phys- 
ical thing. Conceptually, it is a collection 
of data that represents potential informa- 
tion about some entity: a department, 
corporation, nation, abstract subject, te- 
lemetry stream, etc. Physically, it is com- 
posed of streams of logical states 
recorded on a medium that can be read 
and written to at random. For a data 
base to be of value it must contain ex- 
haustive information about a specific 
subject or entity and be contradiction 
free. 

DBMSs can be used to track and 
model many kinds of data, from business 
statistics such as sales, inventory, and 
outstanding receivables, to graphics and 
CAD-related data, or data streams from 
satellites. 

In this series of columns we are consid- 
ering business uses for DBMSs because 
it is in these contexts that fourth genera- 
tion languages are most often applied. 
Among other things, business uses are 
characterized by data generated in dis- 
crete transactions (a sale, transfer of in- 
ventory, production of a check, etc.) that 
are also regular, meaning that they can 
be represented by a set of descriptions 
whose meaning does not vary from in- 
stance to instance; the data structure is 
relatively stable. 

Third generation applications depend 
directly on the physical files that contain 
their data. If these files are split, joined, 
or modified in any way, all applications 
software dependent upon them must be 
modified accordingly. In addition, data 
relating to large numbers of applications 
is redundantly stored throughout many 
files and administered by numerous ap- 
plication packages. Data redundancy (for 
convenience) and inconsistency are inevi- 
table. The direct connection between an 
application program and the physical 
structure of the data it uses is a one- 
schema data exchange architecture (Fig- 
ure 1A). 

Corporations employing a DBMS can 
store data about all aspects of the busi- 


DBMsSs in the real world 


By Matthew Rapaport 


ness in a coordinated and structured 
manner administered by one central fa- 
cility, which communicates with applica- 
tion software by interfacing with a data 
manipulation language. This procedure 
frees the application from having to re- 
flect the structure of the stored data. The 
DBMS also permits nonredundant data 
storage because every application pro- 
gram inserts, retrieves, and updates data 
through one interface. 

A DBMS performs other file manage- 
ment feats not possible with an operating 
system, such as allowing a file to span 
more than one disk volume by manipu- 
lating multiple files so they appear as 
one to the applications program. Strate- 
gically, this allows all of the data to be 
associated and used in novel ways and in 
response to unanticipated questions. 

Early development of these environ- 
ments in the mid 1960s was predicated 
on a two-schema architecture (Figure 
1B). Applications software interfaced di- 
rectly with only the second, conceptual, 
level of the architecture. In turn, this 
logical level was connected through a 
dictionary to a physical data manager 
(PDM), which communicated with the 
files, pointer tables and storage devices of 
the hardware. This structure insulated 
applications from certain kinds of modi- 
fications to the physical files—typically 
those relating to performance. Applica- 
tion software is not insulated from 
changes that must be reflected at the 
conceptual level, such as adding a new 
data attribute. Note that the language 
using the DML interface to the DBMS 
need not be a fourth generation lan- 
guage, but that the DBMS is necessary 
to operate the sort of fourth generation 
language we are considering here. 

Three models for the conceptual level 
that became popular between 1965 and 
1975 are, in order of appearance, the 
hierarchical, network, and relational 
models. To use the hierarchical model, an 
organization’s data had to be represented 
as an inverse tree using a single core op- 
eration as the root of all data. A core op- 
eration might be an organizational 
function like sales, or a logical starting 
point like the ledger. 

While possible at the departmental 
level, this heuristic is often artificial 
when applied to an entire corporation. 


One-schema architecture 


Level 1 


Volume B 


Changes to files on the physical level 
necessitate multiple changes to 
application code. 


Disk volumes 
Files on disk 
Application software 


Figure 1A. 


Two-schema architecture 


Level 2 


level 1 


Physical manipulation handled by the 
PDM, and applications achieve some. 
independence from changes fo physical 
data structure. 
Disk volumes 
Physical files 


Conceptual level—relational 
tables represented—note 
appearance of the physical 
data manager 


Application software. Note 
appearance of data 
manipulation language 


Figure 1B. 
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Conceptual problems—the fact that like 
data might be needed in two entirely dif- 
ferent parts of the tree—were potentially 
threatening to the integrity of the data 
base. Fixing these problems meant build- 
ing complex cross-tree dependencies, 
something that tended to make applica- 
tions software more sensitive to changes 
in the physical data. 

The second major data model has been 
developing in a series of documents of 
the CODASYL Data Base Task Group. 
In this model, the various entities that 
make up a corporation can more natural- 
ly be modeled as a set of equally valued 
logical groupings whose dependencies for 
one another are captured in named de- 
pendency sets that logically connect each 
of the separate entities. Each set has one 
owner and one or more members. In ef- 
fect, the direct connection between enti- 
ties in the hierarchical model is broken 
and replaced by another entity whose 
function is to embody information about 
the connection between the original 
groups. A given entity can participate as 
both owner and member of many depen- 
dency sets. This makes the network mod- 
el a more natural choice for developing 
large-scale (corporate-wide) data bases; 
but like the hierarchical model, it is not 
easily changed once in place. 

The relational model originated as a 
single, theoretical work by E.F. Codd in 
1970. While both of the former models 


Three-schema architecture 


Level 3 


Level 2. 


Level 1 


[[Yetome A 


attended to details of physical implemen- 
tation, the relational model avoided such 
considerations and so was free to find an 
optimum solution to corporate data 
modeling. 

The result is a collection of flat tables, 
each representing a logical entity or sub- 
group of data within the entity. Data in- 
tegrity is ensured in part by forcing the 
tables to instantiate normalization rules. 
Tables are related by a unique key in 
each that identifies every record in the 
table and foreign keys in the attributes of 
each record that allow one to connect the 
data from one table to another. A join 
operation is used to associate tables by 
comparing attributes that have the same 
meaning (domains), most often foreign 
keys. 

A project operation returns subsets of 
the attributes in associated tables, and 
the select operation returns a subset of 
the records that satisfies the select crite- 
rion. This facilitates new connections be- 
tween tables and changing the data 
model to reflect changing relationships 
between entities of a corporation. 

For our purposes, a record is a single 
tuple (row) wholly contained in a single 
entity (one of the many normalized ta- 
bles in a data base). A relation is a sub- 
set containing all of the tuples in an 
entity that satisfy some select and/or 
project criterion. A relationship is a rela- 
tion set formed by a join, when attributes 


=< Application software 
connected only to external 
views custom-tailored for 
each 


= External view level—views 
may consist of relationships 
derived from many tables 


<— Conceptual level 


~<- Physical level 


Application software now insulated from 
changes to both level | and Il. Only the 
deletion of an attribute at level { or Il 
could cause a view fo fail. 


Figure 1C. 
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in different tables are connected up, such 
as invoices with their customers. Other 
models have been developed, but because 
of its flexibility, most contemporary 
DBMS developments focus on achieving 
a relational effect. 

In 1975 the ANSI/X3/SPARC com- 
mittee, charged with developing a univer- 
sal data base model, observed that there 
were three distinct classes of users that 
must be served by a DBMS: 

1. The hardware and system software 
that must retrieve and update the data. 
The machine-as-user necessitates an abil- 
ity to manipulate the data on physical 
devices (disks and memory), making the 
proper links between one record and an- 
other in the same or different files. In 
many mainframe systems this includes 
the ability to back out partial data up- 
dates (interrupted. by machine or soft- 
ware failure). 

2. The data base users, both program- 
mers and other employees, who use the 


‘data either as a means to accomplish 


their jobs or as the underlying structure 
upon which data processing applications 
will be developed. The first group is con- 
cerned with the specific content of the 
data, the second only with its nature. In 
both cases, only a small subset of the to- 
tal data base is of value to the individual 
users or application developers. 

3. The company, corporation, or enter- 
prise, taken as a whole and treated as a 
single user. Here, the entire data base, its 


origin, and its final use are of interest. 


“Data is generated by transactions be- ~~ 


tween the organization and the outside 
world and between subentities within the 
organization. The relationship between 
data that represents these separate enti- 
ties is significant for the entire 
organization. 

The ANSI/SPARC committee recog- 
nized that the contemporary data models 
of their day did not adequately meet the 
needs of all three user classes, nor did 
they adequately satisfy the requirements 
for data independence, because of the 


‘two-schema architecture. Unfortunately, 


the conceptual model often requires 
modification to reflect a physical alter- 
ation in the data base. Such a change is 
necessary if, for example, attributes are 
added to the data base because they 
must find their way into one of the logi- 
cal relations. Any application that uses 
these altered relations must itself be al- 
tered even if the new attribute is not ap- 
plied specifically to the program 
concerned. 

The ANSI/SPARC committee’s solu- 
tion was elegant: three types of users 
neatly mapped into three levels of a 
three-schema architecture. A third exter- 
nal level two steps of abstraction from 
the physical level (Figure 1C) was added 
to the first two levels. A data structure 
used for application I/O now reflects the 


external level and insulates it from any 
changes occurring on level one except the 
deletion of a required attribute. The data 
base administrator (DBA) must ensure 
that alterations on the conceptual (corpo- 
rate entity) level are properly connected 
to all required, application-specific exter- 
nal views. This is not a trivial task, con- 
sidering that a large corporation may 
have thousands of individual applications 
making requests of the data base, and 
many of them may utilize several views. 


It does, however, provide real application 
independence from the physical imple- 
mentation of the data base. 

External views present the program- 
mer or end user with a simple data struc- 
ture that effects a customized two-way 
channel for data I/O of each individual 
process, a flat table consisting of one or 
more records that contain only the attri- 
butes needed by the current process. This 
arrangement greatly enhances program- 
mer productivity no matter what lan- 


Mapping normal relations into flat, external view 


External, flat table presented to application software 
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Conceptual level of normalized tables 


DeSmet C 


SUPPORTS 


ROMABLE CODE 


DeSmet C "$109 
Data & Stack in RAM 
Code executes out of ROM 
Full K&R + V7 extensions 
Inline asm 
Assembler, linker, librarian 
Full screen editor (SEEtM), 
8087 & S/W floating point 


DeSmet C with $159 
D88 Debugger 
Set Breakpoints by line number 
or function name 
Examine Global/Local variables 
by name 
Show C source while debugging 
Both D88 and User displays 


Large Memory $209 


DeSmet C w/ D88& 
32-Bit Pointers (Full Megabyte 
Addressing) 
Fast Access of Static Data 
Includes the standard compiler 
features mentioned above. 


*Both D88 & Large Memory 
available as options at $50 each. 
We also have a C compiler for the 

Mac. $150. Call for details. 


— plus — 


Graphics $35 
BASICA-like (+Src) 


Hacker $25 
Source for start-up, 
RAM.COM & more 
Make $50 
Full UNIX-level 


Tools (+source) $35 


XARRAY $39 
Large Arrays (+Source) 


C WARE 


CORPORATION 
P.O. Box C 
SUNNYVALE, CA 94087 USA 
(408) 720-9696 TELEX: 358185 
Street Address: 505 W. Olive, #767 
VISA, MC & AMEX accepted 
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SAPIENS V8 


A VIRTUAL MEMORY MANAGER 
FOR THE PC 


C PROGRAMMERS! 
LINK IN 


EXPAND YOUR C COMPILER 
8 MEGABYTES 
ON A PC 


% VIRTUAL MEMORY MANAGER FOR 
C PROGRAMMERS ON THE IBM PC. 

x PROVIDES 8 MGS. VIRTUAL MEMORY 
WORKSPACE. 

* Link V8 libraries to C compilers — 
MICROSOFT, LATTICE AND AZTEC. 

%* FAST: LESS THAN 10% SPEED 
OVERHEAD 

% ADVANCED SOFTWARE EMULATION OF 
64-BIT ARCHITECTURE 


$300” 


Sapiens V8 is for C programmers who want to 
develop PC applications that go beyond current 
memory restrictions of the PC and a 16 bit 
architecture. 


© V8 is not dependent on add-on boards. 

© Virtual stack library supports stack frame 
management and multiple return values. 
Virtual heap (vmalloc( )) allows allocation 
of very large data structures. 

System requirements: Huge model C 
compiler, V8 uses 22-128 Kb core. 


SAPIENS 
SOFTWARE 
CORPORATION 


Sapiens Software Corporation 
236 Mora St. Santa Cruz, CA 95060 
408/458-1990 
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guage was used to build applications. 
Figure 2 illustrates the conversion from 
the conceptual level to the view level. 
There is, as yet, no large body of theory 
on view specification, but programming 
against them is a simple task. 

As applications are designed, the pro- 
grammer only needs to describe a mini- 
mal simple storage data structure for his 
or her application—whatever is most 
convenient to developing and maintaining 
the process being written. While some 
applications may utilize two or more 
views, it is never necessary to relate these 
multiple views programmatically because 
such a relationship would be another 
view and could therefore have been gen- 
erated*by the DBMS directly (and more 
securely). 

The designer then submits this struc- 
ture to the DBA in the form of a view 
and level request: 

e A list of the attributes to be included in 
the view (from one or more entities) 
¢ A level diagram. This tells the DBA 


Part to quantity 


Eat : 


[mm | 
A 


Quantity 


Horizontal lines indicate one-to-one 
relationships between attributes. 
Essentially they represent a protect 
operation. Vertical arrows indicate one- 
to-many relationships in the direction of 
the arrow, a join. Diagram A might be 
used for a report of parts distribution, 
diagram B for a simple sum of total 
inventory by part. 


Figure 3 


what access path to use from the concep- 
tual schema in relating attributes from 
multiple entities. Several relationships 
may often exist between two attributes. 
For example, a part might have a one-to- 
many relationship to the vendor, and 
through this a one-to-one relationship 
with warehouse, and then a one-to-many 
connection with quantity for a distribu- 
tion report. By contrast, an inventory 
listing might connect parts directly to 
quantities across all warehouses (Figure 
3). The application designer selects the 
access path that best serves the given 


application. 


The DBA provides the view for the 
programmer and ensures that this view 
continues to look the same to the appli- 
cations that use it by making necessary 
adjustments when changes are made to 
the conceptual schema. A few products 
allow a view to include computed attri- 
butes, and may even be the result of 
operations performed on multirecord re- 
lations (for example the sum of all in- 
voice line totals for a particular invoice 
or customer)! To my knowledge, only a 
few of the popular microcomputer based 
DBMSs support a true external view lev- 
el, nor is such support common in most 
mainframe based systems. 

The DBMS environment is controlled 
conceptually and physically by a dictio- 
nary or directory facility. A directory 
controls programmer and end user access 
to application code, screen layouts, re- 
ports, the data dictionary, and the data 
itself. On mainframes, much of the detail 
involved in connecting the conceptual 
schema to the physical files is under 
DBA control through facilities in the di- 
rectory. This control (absent on micros) 
allows the DBA to choose to store data 
redundantly on the physical level for per- 
formance or recovery without imposing 
that redundancy on the conceptual sche- 
ma. The PDM ensures data integrity be- 
cause it remains the only channel 
through which data can be inserted or 
changed. 

At its simplest, the data dictionary is a 
list of every attribute in the data base 
and their grouping into entities. The dic- 
tionary may control the data in the sense 
that it acts as an interface between the 
data and all data manipulators including 
view specifications and DBAs. All dictio- 
naries provide information such as field 
name and number, data type, and length. 
More powerful dictionaries also contain 
edit masks, boundary information, vali- 
dation rules (against attributes in the 
same or other files), formulae for com- 
puting symbolic values (or calls to com- 
putation routines), security information, 
and screen and report formats. If the 
dictionary information physically deter- 
mines the format of the data, it is said to 
be active. 

Most DBMSs (micro or mainframe) 
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Data Entry « Menus e Windows e¢ Prototyping « Database « Toolkit 


c= scape 


@ Total Screen Control/Easy to Use @ Bridges to Power 

C-scape is a combination screen generator and library of C-scape includes examples of how to bridge to other 
screen I/O functions. Written for C programmers, C-scape powerful tools such as c-tree and db__VISTA. You'll be in- 
brings a proven approach to the need for an easy-to-learn tegrating demos to dictionaries to file handlers and 

and use, but truly powerful and flexible screen manage- database managers in no time. You can even use C-scape 
ment tool. to provide the screen design for Al applications, using 
C-scape’s kernel is your most powerful ally. Without re- packages that support calls to C. 

quiring parameters you'll never use, it allows you to create 3 

tailored functions with ease and simplicity. Each key is in- @ Clean, Complete Documentation 
dividually definable. If you know printf(), you can use C-scape’s documentation is a clear example of how to write 
C-scape. C-scape’s kernel provides a veritable screen for programmers in a hurry. A short introduction uses helpful 
design and construction toolkit to rewrite our functions or examples to explain the C-scape design. Each function is 

to write your own. documented separately. An index makes reference easy, and 


a quick-reference card provides a synopsis of each function. 


@ Most Powerful Prototyping Available 


C-scape offers a unique approach to prototyping your soft- @ Source Code Included/Portable/No 
ware. You may use Dan Bricklin’s Demo Program to Royalties/No Runtime License 

create, edit, and view your screens (you can even capture Providing source code at no additional cost gives you the 
existing screens from other programs), and then use freedom to modify existing functions without raising cost as 
C-scapes’s demo2c utility to convert each screen to code. a barrier. The source code includes all the low level 

You can design each screen with attributes such as colors, routines you might need to port C-scape to an unsupported 
menu selections, data entry fields (including type, valida- machine or compiler. Speaking of barriers, you pay no 
tion, and field naming), masking, and text, and then royalties or runtime license fees, either. 


automatically convert the entire screen to code. 


@ Toll Free Support and Bulletin Board 


@ Powerful Function Library as To make your job even easier, we provide technical sup- 
Use C-scape’s functions for Lotus-like, pull-down, or your port (toll free), and access to our 24-hour Bulletin Board. 
own menu designs, automatic scrolling, pop-up windows 

(number limited only by RAM), logical colors, help, time @ Easy Prices/Risk-Free Terms 

and date, yes/no, tickertape fields, secure and protected Try C-scape for 30 days. If you are not satisfied, return it 
fields, and many others, to turn your demo into a fully for a refund. When you register, we send you source code. 
functioning and complete program in a fraction of the time Order C-scape today, or call toll free for more information. 
spent coding screens from scratch. j See why some very major companies are standardizing on 
C-scape’s extensive library includes just about all the data C-scape. 

entry and display functions you'll ever need, including 

money functions, fully definable borders, and orthogonal C-scape (Lattice/Microsoft/others) Only $199 
field movement (get the latest list by calling for more infor- 

mation). And modifying our functions or writing your own C-scape with Dan Bricklin’s Demo Program $259 
is easy. C-scape adjusts automatically for CGA, EGA, AN 

monochrome, and the Hercules Graphics Card Plus in WE" C-scape with DB Demo and db__VISTA (RAIMA) $425 
RamFont mode, and optionally writes directly to video 

memory, so it’s flexible and fast. Please add $3 for first class shipping; Massachusetts orders 


add 5% sales tax. 


t 
Oakland Group, Inc. j=) CALL NOW! 


800-233-3733 
675 Massachusetts Avenue, Cambridge, MA 02139-3309 617-491-7311 
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New Compiler Language 


DLV /s FAST 


..and comes in source 


System Oriented 

PL/D™ is used to_write utilities, operating 
systems, systems software, and to access 
all memory, registers and I/O. 


Fast Compiles 


PLD compile rate of 6000+ lines per 
minute (LPM) is the PC's fastest: 
Time Rate 
Device (see) (LPM) 
Floppy 23.7 6759 


Hard Disk 17.7 9051 
Ram Disk 1357. 11593 


Alltimes 4.77 MHz 8088 for 2670 lines. 


Fast Run Time Code 


PL/D is written entirely in its own language 
and shows the speed of its generated 
code. FOR-NEXT is tuned for maximum 
loop speed. Subroutine parameters pass 
in registers. 


Unifies Program 

PL/D incorporates assembly level coding 
using the same syntax, listing format, and 
naming rules as high level parts of the 
program. There is no source or run time 
penalty to intermix high and low level code. 


Unifies Debug 


PL/D lists code, variable and subroutine 
call locations on same line as source 
image. Addresses usable in debug 
session directly; no translation required. 


Extends Via Macros 
PL/D. allows you to define MACROs for 
extending the language. You can build 
tree, linked list, and ordinary linear 
MACROs. Control provided by directives: 
IF#-THEN#-ELSE#-ENDIF# 
CHOOSE#-CASE#BUT#-ENDCH# 
WHILE#-ENDWH# 
FOR#-NEXT# 


Extends Via Source 
PL/D source allows you to learn compiler 
internals and extend for your own needs. 


Demo $4.95 
Limited compiler, user manual on disk. 


Object $49.95 
Full compiler, printed user manual. 


Compiler $124.95 
Full compiler and source. Printed user 
and internals manuals. 


Not copy Protected. Requires PC, AT, AT or 
compatible with 2.0 MSDOS or above and 192K. 


Distributed on 5 1/4 inch floppy diskettes. Add tax in 
CA. 30 day guarantee. 


D) AVR) Computer 
Systems 
3440 Kenneth Drive 
Palo Alto, CA 94803 


(415) 494-7081 
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contain only passive dictionaries. The 
dictionary describes the data but does 
not automatically control it. Information 
about the data is also kept in the data 
files themselves, normally in header re- 
cords, and it is this embedded informa- 
tion that links the physical data to the 
PDM. 

In an active system, the data files are 
devoid of such information. Even such 
things as record offsets may be located in 
the dictionary. While this affords more 
development and maintenance flexibility, 
there are performance penalties, particu- 
larly on micros and minis, where tuning 
the physical files is not an option avail- 
able in the development environment. 
Passive dictionaries are connected to the 
data they describe; either through man- 
ual or automatically invoked utilities pro- 
vided in the DBMS. 

In theory, a set of normalized tables 
allows every attribute in the system to 
participate in some relationship with ev- 
ery other attribute no matter what rela- 
tion it is found in. In practice, the set of 
all meaningful relationships is smaller 
than the set of all possible relationships. 
Since the relationships are achieved 
physically through such mechanisms as 
pointer arrays, linked lists, index files, 
and hash-coded links, unnecessary rela- 
tionships are discouraged because they 
cause performance degradation. Each 
link must be maintained (updated along 
with all the other relationship pointers) 
and usually cost disk space. Another vir- 
tue of the relational model is its ability 
quickly to make and break ad hoc rela- 
tionships. There are some good rules of 
thumb for ensuring that relationships are 
meaningful. 

DBMs have been available since the 
mid 1960s. Inflexibility proved to be an 
early obstacle to their use. The perfor- 
mance penalty they exact, even without 
the added overhead of a fourth genera- 
tion language, continues to be the prima- 
ry reason they are rejected for business 
applications. Increasing hardware perfor- 
mance, sometimes coupled with special 
DBMS back-end hardware, now makes 
reasonable response times possible for 
most business applications. Flexibility in 
formulating questions and getting an- 
swers from a data base has become more 
important than number crunching per- 
formance because that performance has 
been brought within acceptable limits in 
spite of the overhead associated with the 
DBMS. 

While this trend applies to both the 
micro and mainframe universes, it may 
or may not hold for any given applica- 
tion or company. There are still many in- 
stances in which microcomputer 
hardware and DBMS software are capa- 
ble of holding far more data than can be 
processed in a reasonable time. DBMS- 
based applications can be an order of 


magnitude slower than dedicated appli- 
cations written in typical (compiled) 
third generation languages. Competing 
DBMSs display dramatic performance 
variations. 

However, upon viewing computing in 
its entirety, one could argue that any ap- 
plication that cannot utilize a DBMS be- 
cause of performance reasons is being 
targeted at underpowered hardware. One 
can always move an application up to a 
faster micro or a mini. It will always be 
possible to conceive applications that 
push the limit of the most advanced 
hardware. As a rule, business applica- 
tions using DBMSs can now provide ac- 
ceptable response at an appropriate 
hardware level. 

Networks of processors are becoming 
more common. Data is being distributed 
not only across multiple files but even to 
multiple machines. 

By contrast, the tendency in data man- 
agement is exactly the reverse, toward 
centralized control of data. Data residing 
nonredundantly on multiple CPUs of a 
good LAN can participate in relation- 
ships generated by many of the other 
CPUs in the net. By distributing data 
and centralizing data control, powerful 
computer associations can be developed 
with many specialized nodes operating 
on one coordinated view of the network’s 
data. This distribution and centralization 
is made possible by the extended, operat- 


ing systemlike services of a DBMS. | — 


Further reading 


Brackett, Michael H. 
Developing Data Structured Databases 
Prentice-Hall, 1987 


Kruglinski, David 

Data Base Management Systems MS- 
DOS: Evaluating MS-DOS Data Base 
Software 

Osborne McGraw-Hill, 1986 


Maier, David 
The Theory of Relational Databases 
Computer Science Press, 1983 


Martin, Daniel 
Advanced Database Techniques 
MIT Press, 1986 


Yao, S. Bing (Ed.) 
Principles of Database Design 
Prentice-Hall, 1985 
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C CODE FOR THE PC 


source code, of course 


St 


C Source Cede 
GraphiC 3.0 (high-resolution, DISSPLA-style scientific plots in color & hardcopy) 


Panache C Program Generator (screen-based database management programs) 
B-Tree Library & ISAM Driver (file system utilities by Softfocus) .. . . 


The Profiler (program execution profile tool) 


QC88 C compiler (ASM output, small model, no longs, floats or bit fields, 80+ function library) 


ME (programmer’s editor with C-like macro language) . 

Wendin PCNX Operating System 

Wendin PCVMS Operating System 

Wendin Operating System Construction Kit 

Make (macros, all languages, built-in rules) 

Coder’s Prolog (inference engine for use with C programs) 

PC/MPX (light-weight process manager; includes preemption and cooroutine packages) 
Biggerstaff’s System Tools (multi-tasking window manager kit) . 

TELE Kernel (Ken Berry’s multi-tasking kernel) 

TELE Windows (Ken Berry’s window package) . . 

Clisp (Lisp interpreter with extensive internals documentation) . 

Translate Rules to C (YACC-like function generator for rule-based systems) 
6-Pack of Editors (six public domain editors for study & hacking) . . 
ICON (string and list processing language, Version 6) 


LEX (lexical analyzer generator) 
A68 (68000 cross-assembler) 


Small-C (C subset compiler for 8080 and 8088) . 

tiny-c (C subsubset interpreter including the tiny-c shell) 
Xlisp 1.5a (Lisp interpreter including tiny-Prolog in Lisp) 
XLT Macro Processor (general purpose text translator) 


C Tools (exception macros, wc, pp, roff, grep, printf, hash, declare, banner) 


Data 

Webster’s Second Dictionary (234,932 words) . 

U. S. Atlas (29,000 cities with retrieval aero Ie ATK : 
KST Fonts (13,200 characters in 139 mixed fonts: Scilt TEX or seas mel ‘ 
The World Digitized (100,000 longitude/latitude points) 

NBS Hershey Fonts (1,377 stroke characters in 14 fonts) 

U. S. Map (15,701 points) 


jE 


The Austin Code Works 
11100 Leafwood Lane 
Austin, Tezas 78750-8409 
(512) 258-0785 


Free shipping on prepaid orders MasterCard/VISA 
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‘USERS SAY 
BRIEF is BEST 


84% of BRIEF users were more productive with BRIEF than with any other 
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editor. 72% were performing normal operations in 2 hours or less. * 


The Pro 
Editor with 
the BEST 
Features 


Since its introduction, 
BRIEF has been sweep- 
ing programmers off 
their feet. Why? 
Because BRIEF offers the 
features MOST ASKED 
FOR by professional 
programmers. In fact, 
BRIEF has just about 


~ every feature you’ve 


ever seen or imagined, 
including the ability to 
configure windows, 
keyboard assignments, 
and commands to 
YOUR preference. One 


reviewer (David Irwin, 


DATA BASED ADVISOR) 
put it most aptly, 
(BRIEF). . .is quite 
simply the best code 
editor I have seen.”’ 


*500 users were surveyed 
111 responded. 


solution 


ystems ™ 


r- 


and “or” operators. 


REGULAR EXPRESSION 
SEARCH 


Regular expression searching is one of BRIEF’s most power- 
ful features. A regular expression is a series of “wildcards” 
that match pieces of your text. BRIEF supports a full set of 
regular expression characters similar to those found in UNIX 
including: beginning an end of line, groups, and the “closure” 


As Steve McMahon explained in Byte, “Not only does BRIEF 
make use of this marvelously general regular expression notation 
in its search facility, but its pattem recognition extends to its 
replacement (or translation) facility.” “The usefulness of this 
facility for programmers who deal constantly with the regular 
expressions of formal languages is obvious .. .” 


Every Feature You Can Imagine 


Compare these features 
with your editor (or any 
other for that matter). 
¢ FAST 
Full UNDO (N Times) 


e Edit Multiple Large Files.. 


© Compiler-specific 
support, like auto 
indent, syntax check, 
compile within BRIEF, 
and template editing 
Exit to DOS inside BRIEF 
Uses all Available Memory 
Tutorial 
Repeat Keystroke 
Sequences 
© 15 Minute Learning Time 
© Windows (Tiled and 
Pop-up) 


Unlimited File Size 
-(even 2 Meg!) 


Reconfigurable Keyboard 
Context Sensitive Help 
Search for ‘‘regular 
expressions’ 

Mnemonic Key 
Assignments 

Horizontal Scrolling 
Comprehensive Error 
Recovery | 

A Complete Compiled 
Programmable and 
Readable Macro Language 
EGA and Large Display 
Support 

Adjustable line length 
up to 512 


MONEY-BACK GUARANTEE 
Try BRIEF ($195) for 30 days — If not satisfied get a full refund. 


TO ORDER CALL (800-821-2492) 
SOLUTION SYSTEMS, 355-1. WASHINGTON ST., NORWELL, MA 02061, 617-659-1571 
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Program Editing 
YOUR Way 


A typical program editor 
requires you to adjust 
your style of programming 
to its particular require- 
ments - NOT SO WITH 
BRIEF. You can easily 
customize BRIEF to your 
way of doing things, 
making it a natural ex- 
tension of your mind. 
For example, you can 
create ANY command and 
assign it to ANY key - 
even basic function keys 
such as cursor-control 
keys or the return key. 


The Experts Agree 


Reviewers at BYTE, 
INFOWORLD, DATA 
BASED ADVISOR, and DR. 
DOBB’S JOURNAL all came 
to the same conclusion - 
BRIEF IS BEST! 


Further, of 20 top in- 
dustry experts who were 
given BRIEF to test, 15 
were so impressed they 
scrapped their existing 
editors! 


not coPY pROTECTED \< 
Z 


BRIEF is a trademark of UnderWare 


—=—EXOTIC LANGUAGE 
—}OF THE MONTH CLUB 


Sas any people 
——__——_ would cringe at 
the thought of 


learning yet another computer language 
with another set of features, but I feel 
that WHEREFOR’s unique structure 
and function make it important. The 
concepts I offer through this WHERE- 
FOR specification are transportable to a 
number of environments. 

Novice computer users (and the non- 
technical managers of computer pro- 
grammers and operations staff) are 
under the fundamental misapprehension 
that computer systems are, by their very 
nature, incapable of error (reliable and 
reproducible). We of the cognoscenti 
(from the latin, cognos, meaning “having 
cogs”) are truly aware of the downright 
irascibility of modern computer systems, 
but we erect barriers of mysticism to 
hide this fundamental trith. We hide the 
essential nature of modern data process- 
ing environments with aphorisms, such 
as, “The system is flaky,” ““Must be a 
hardware problem,” “The new software 
revision will fix that,” etc., never letting 
on about the truth. 

An informal group of us have devel- 
oped the formal specifications for a pro- 
gramming language that explicitly 
incorporates the concepts of irreproduci- 
bility and maximum unpredictability. In 
this fashion we can make everyone, hard- 
ware and software persons alike, aware 
of the fundamentals and utility of the 
concept, particularly for meeting dead- 
lines. This development also gives us a 
language designed for the simulation of 
random processes—every run is a new 
adventure. Just as structured program- 
ming and top-down programming have 
become the buzzwords of the academic 
community over the past five years, I be- 
lieve the next indeterminate interval will 

be the time of irreproducible software. 


HEREFOR 
. Se has a long and 
distinguished 


heritage and rests firmly on the most ob- 
jectionable features of FORTRAN-IV, 
FORTRAN-66, FORTRAN-77, WAT- 
FOR, WATFIV, RATFOR, FLEX and 
structured programming in general. It 


WHEREFOR: Destroying another myth 
rr ————C“C“T™™~=™™—™—C“ PT-™—™—™rsts—i—™—_Ss 


By Jeffrey L. Star 


Syntax guide of WHEREFOR’s unique functions 


DIE 


IF MOTIVATED 
(alias, IF 
INTERESTED) 


OBFUSCATE (str) 


OPTIONALLY (ff) 


SCRAMBLE 
(mat,n,m) 
(alias, UNSORT) 


SAT 
(parm1,parm2,...) 


THRASH 


TRASHIii) 


UNCHECK 


WHYCARE (str) 


ZAP(ff) 


Table 1. 


Unconditional machine stop, all registers lost. 


Case structure, where the case selected is purely dependent 
on the CPU’s motivation and internal temperature rather than 
on any currently executing code. 


Translate the string str (maximum length 1,872 half-words) 
into Swahili and display the translated message on the 
system operator’s console. 


Quasi conditional branch. Branch is only sometimes 
dependent on the floating point trinary variable ff. When 
executed, program branches to line number 11 in your 
source code. 


Rearrange the order of specified n-by-m double precision 
matrix mat based on the system’s time-of-day clock. 
Comparable to the old IBM JCL command ‘‘drop the box of 
cards before sequencing them.” 


Past tense of SET. Permits you to set those environment pee 
parameters that you forgot to set during your last job run 
without having to rerun the job. 


This is the only function that is hardware-specific; it requires 
the Apple II Time Domain DeConvolver to be installed in your 
system, operating with DEC BASIC Plus 2. 


Sets up a conditional test after every memory access. After 
each memory read cycle the system’s time-of-day clock is 
read; if the clock is still running, the time is written to the 
system error log. This is usually implemented by a 
nonmaskable interrupt and should efficiently emulate a 
paging system with a near-infinite page fault rate. 


Wreaks havoc on the hardware. Integer parameter ii sets 
the level of damage. Negative values of ii cause reversible 
troubles and soft errors; positive values are irreparable 
hardware damage. Cost of damage is directly proportional 
to antilog of absolute value of ii—consult your system 
installation manuals and maintenance contracts before use. 


Adds a random number to the cyclic redundancy check word 
for all subsequent hard disk writes. On a 16-bit machine, this 
will force approximately 32,000 wasted read attempts to 
occur for every one proper read. For maximum security, 
UNCHECK can only be disabled by rebooting the operating 
system. ; 


Where sir is any string of any length; function doesn’t care 
about what if is. Function often does return to the calling 
routine. 


Applies a DC voltage to the currently logged-in console, 


equal to the floating point parameter ff (where 0 < ff < 
9.999). Voltage is applied for 2,048 machine memory cycles. 
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performs most satisfactorily on large 
minicomputers running an interactive op- 
erating system with too many users, as 
well as on small microcomputers with in- 
sufficient memory. I have not tried to use 
the current production version (number 
6.023x10”) on a mainframe yet. 

A full implementation of the language 
will never be possible since one of its fun- 
damental concepts is to never be able to 
truly finish anything. Similarly, complete 
documentation can never be finished 
either. 

I offer a few of the unique features 
and guiding design principles of 


WHEREFOR for your consideration: 


1. Imbed in the language a set of com- 


mands, comparable to the alias mecha- 
nisms in the UNIX and VAX/VMS 
operating environments, that permit the 


use of different procedures to accomplish 
the same thing. This list of aliases should 


not be accessible to users, and a random 
sort should be performed each time a 
user logs in. This way system and appli- 
cations programmers will not need to 
change the system and utilities to keep 


everyone confused and unable to work ef- 


ficiently—it’s done every time you login 
instead. Thus, random perturbations are 


Complete C Programs 
in Half the Time, 
with Instant-C™ 


Instant-C helps you create a working, well-tested program faster than 
any other interactive C development system. Much faster than traditional 
compilers, linkers, and debuggers. 


ard to believe? Here's how we do it. 
Hyeeause Instant-C is a high-per- 
formance interpreter there are no com- 
pile or link delays. Change your program, 
then test it immediately. No matter how 
large your program, the turnaround time 
is just seconds. 


“Instant-C means instant gratification. —PC 
Magazine, Editor’s Choice for best C interpreter. 
10/29/85 

“Time after time, the Instant-C prompt was 


starting back just barely after pressing Enter” — 
PC Tech Journal, 5/86 


Source-level debugging saves your time. 
- set any number of conditional 
breakpoints in your program; 
- stop execution from keyboard; 
- single-step by source statement; 


- examine and change variables or 
code, and continue execution; 


- execute any statement or function 
directly for instant testing; 


- display source code back-traces; 
- source code animation; 
- monitor data changes; 


- full-screen and multi-screen support, 
even with non-standard graphics 
devices. 


“The resulting debugging and testing 
capabilities are fantastic and the detailed 
trace/debug/display commands make it easy’ — 
The C Journal, 5/85 


Run-time checking stops your program 
as soon as errors occur, when bugs are 
easiest to understand and fix. 


- pointer references checked for 
reasonableness; 

- array indexes checked within 
declared bounds. 


Not only does Jnstant-C help you quickly 
change, test, check and debug your code, 
but it runs your program faster than any 
other C interpreter. Fifty to 500 times 
faster! Fast enough for rea/ programs, 
even fast enough for real-time programs. 


“It is much faster than any of the other products 
mentioned and was the only one able to 
complete the standard SIEVE in a reasonable 
time. Clearly, this high speed allows much more 
complex problems to be attacked with Instant-C 
than with any of the other products 

discussed." — Computer Language, 2/86 


Immediate feedback and more than 400 
diagnostics makes Instant-C great for 
learning C. Full K&R and the ability to 
link compiled object code and libraries 
(Lattice and Microsoft) makes Instant-C 
compatible with your existing programs. 


“When you get right down to it, [don't think 
there's a better way you could learn C’ — 
Programmer's Journal, 3/85 

“Clearly, Instant-C is the performance 
champion.’ —PC Tech Journal, 5/86 


The bottom line for your business is in- 
creased productivity. The result for you is 
a job well done, and quickly. 


“We sincerely feel that Instant-C can have a 
major positive impact on programmer 
productivity: — Computer Language, 2/85 
“Instant-C by Rational Systems is a C 
programmer's dream:’—Micro/Systems Journal, 
3/86 


Version 2 is available for MS-DOS and 
PC-DOS, and comes with a full 31 day 
money back guarantee. /nstant-C is only 
$495. Order today! Call or write for full 
information. 


Rational PO. Box 480 


Natick, MA 01760 
Systems, Inc. (617) 653-6194 
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built into the commands themselves. 

2. Several commands take care of the 
procedures not provided by structured 
top-down terse syntax, such as unstruc- 
tured (or worse, polystructured) bottom 
up and inside out, and verbose as well as 
indeterminate commands—my favorite, 
by the way. 

3. Some of these functions are already 
present in most systems—the indetermi- 
nate function WHYCARE certainly 
seems to exist in many of my programs, 
for example. Haven’t you ever written a 
section of tightly packed code that seems 
to do something different with every test 
data set you feed it? This behavior is 
particularly troublesome when the pro- 
gram module is several pages long! Con- 
sider the WHYCARE module—it 
operates unpredictably, sometimes re- 
turns, sometimes disappears into mem- 
ory, and sometimes returns an error code 
(which is, of course, usually uninterpre- 
table)—and it is only a single line func- 
tion. What efficiency! 

WHEREFOR has several unique 
functions (Table 1). I encourage everyone 
to consider implementing them in other 
languages as well, but I do ask that you 
change their names and calling syntax 
each time you use them, to retain the 
spirit of the language specifications. 

Wary of promoting too much uniform- 


ity, I hereby offer myself as chairman of ~~ 


a special interest group to promote and 
foster WHEREFOR and the study of 
other similar computational languages 
(in the parlance of the Association of 
Computing Machinery, I propose calling 
ourselves SIG??). And in the true spirit, 
of WHEREFOR, I promise that, as 
chairman, I might not do anything. (Fy 


Jeffrey Star has a Ph.D. from U.C. San 
Diego’s Scripts Oceanographic Insti- 
tute. He is a staff researcher at U.C. 
Santa Barbara, where he works with di- 
gital spacial data. 


Additional aacees 
Kelley-Bootle, S. 


The Devil’s Data Processing Dictionary 
McGraw-Hill, 1981 


Mendoza, G. 
The Sesame Street Book o, Opposit. 
Platt & Munk Publis ers, 1S 


sn . 1970. Zeit. 


MICROWAY MEANS 8087 PERFORMANCE | 


FastCACHE-286™ 


Runs the 80286 at 8.5 or 11 MHz andthe 
80287 at 5, 6 or 11 MHz Includes 8 
kbytes of 55ns CACHE Works with more 
PCs than any other accelerator, including 
Leading Edge Model D, Gompaaq, and 
Turbo motherboards. Includes 8088 
Reboot Switch, DCache and Diagno- 
stics. 


DATA ACQUISITION and 
REAL TIME TOOLS 


DAL” - “Data Acquisition Language.” 
Unkelscope” — A real time data acquis? 
tion, control and process software pkg. 


87 FFT and 87 FFT-2 
TransView Menu driven FFT Spectrum/ 
transfer analyzer.................... $250 


RTOS - REAL TIME OPERATING SYSTEM 
A multi-user, multi-tasking real time oper 
ating system. Includes a configured ver- 
sion of Intel's iRMX-86, LINK-86, LOC-86, 
LIB-86, OH-86 and the MicroWay 
87DEBUG. Runs on the IBM-PG, XT, PC- 
AT and COMPAQ................0005 $600 


INTEL COMPILERS Available for RTOS 
FORTRAN-86, PASCAL-86, PL/M-86. 


A2D-160™ 


The Fastest 12 bit 
A/D Converter 


$1295 


160,000 Samples per second 

Pseudo Random Noise Generator/DAC 
Optional signal conditioners 

AFM-50 Programmable Low Pass 
FiltersModule:. .... :..scssmee > trata $225 


LOTUS/INTEL EMS 
SPECIFICATION BOARDS 


MegaPage” The only EMS board which 
comes populated with two megabytes of 
cool-running, low power drain CMOS 
RAM installed. Includes RAM disk, print 
spooler, disk cache and EMS drivers. For 
the IBM PC, XT and compatibles...$549 


MegaPage with OK............... $149 


MegaPage AT/ECC™ EMS card for the 
PC AT and compatibles includes Error 
Correction Circuitry. With ECC, 11 RAM 
chips cover 256K so the user never en- 
counters RAM errors. Sold populated with 
1 megabyte CMOS . . . $699 or with 3 
megabytes CMOS cool running low 
power drain RAM . . . $1295. Optional 
serial/parallel daughterboard....... $95 


287 Turbo"-10/12 


287 Turbo runs the 80287 
at 10 or 12 MHzin the IBM 
PC AT, compatibles and the 
; new Compaq 386 with 100% 
| software compatibility. 

Be LOIMEIZ# ae i sae $450 


PC Magazine “Editor's Choice” 


NUMBER 
SMASHER/ECM™ 


Triples the speed of your 
PC, XT or compatible! 


From 


$599 


12 MHz 
Accelerator 
Plus 
A Megabyte 

for DOS 


PC Magazine “Editor’s Choice” 


8087 UPGRADES 


All MicroWay 8087s include a one year 
warranty, complete MicroWay Test Pro- 
gram and installation instructions. 


8087 5 MHz................... $114 
For the IBM PC, XT and compatibles 
8087-2 8 MHz................ $149 
For Wang, AT&T, DeskPro, NEC, Leading Edge 
80287-3 5 MHz.............. $179 
For the IBM PC AT and 286 compatibles 
80287-6 6 MHz............. $229 
For 8 MHz AT compatibles “(oats 
80287-8 8 MHz............. $259 
For the 8 MHz 80286 accelerator cards 
80287-1010 MHz.......... $395 
For the Compaq 386 


Call for prices on V20, V30, 
64K, 128K and 256K RAM 


8087 SOFTWARE 


IBM BASIC COMPILER........... $465 
MICROSOFT QUICK BASIC....... $79 
87BASIC COMPILER PATCH..... $150 
IBM MACRO ASSEMBLER....... $155 
MS MACRO ASSEMBLER......... $99 
87MACRO/DEBUG............... $200 
MICROSOFT FORTRAN.......... $209 
FRMIFORITRANE «.ocjarcictdiene o cteremseretate $399 
LAHEY FORTRAN F77L......... $477 
MSionWAIMIGEIGixeannreeahav enc CALL 
STSC APL*&PLUS/PC............ $450 
STSC STATGRAPHICS........... $675 
SR SS/RG Aerie een thes cee $675 
87SFL Scientific Functions....... $250 
PHOENIX PRODUCTS........... CALL 
FASTBREAK for 1-2-3 V.1A........ $79 
HOTLINK for 1-2-3 V.1A........... $99 


287 TURBO-PLUS” 
Speeds up your AT 
Adjustable 80286 Clock 6-12 MHz 
10 MHz 80287 Clock 
Plus Full Hardware Reset......... $149 
Optional 80286-10 


287TURBO-PLUS 
Withi8028 7, 1OIMEZ crs senemseeckee es $549 
Witht8O28 7a AZIM TA Z2 re seseleisic\sfeieiei= nsatsiei=- $629 


CALL (617) 746-7341 FOR OUR COMPLETE CATALOG 


i 
MIUCTO 2.22 72.. 


02364 USA 
(617) 746-7341 


Way 


The World Leader 
in 8087 Support! 


CIRCLE 50 ON READER SERVICE CARD 


MicroWay Europe 

32 High Street 
Kingston-Upon-Thames 
Surrey England KT1 1HL 
Telephone: 01-541-5466 


105 


The fastest, tightest code. 


(Though the same can hardl 
enn of the name) j 


We have to tell you, we had a hard smallest, fastest FORTRAN code a 
time getting the name down this short. PC can handle. 
Because Microsoft’s new FORTRAN “Now Microsoft's FORTRAN Opti- 


Compiler actually has a far longer mizing Compiler generates such 


list of features. Re fast code that an IBM PC/XT 

It uses the same optimizer and approaches the speed of the VAX?” 
code generator technology that made Pater Osgood, MIT, Project Athena, Director of the 
our C Compiler the industry leader. 3 

And we've also added special This compiler has already passed 


loop optimizations that give you the _ the toughest test there is. It’s been 


Microsoft FORTRAN Optimizing Compiler Version 4.0. 


# Uses the Microsoft C optimizing technology, plus loop optimization to ¢ Microsoft CodeView: Window-oriented source-level debugger. NEW! 
generate the fastest executable code for MS-DOS. NEW! — Debug using your original source code, the resulting disassembly or 
1 ingled 


Execution Speed _—_ Microsoft Ryan-McFarland IBM Professional both intermingled. 
(in Seconds) FORTRAN FORTRAN FORTRAN — Watch and change the values of your local and COMMON variables 
v. 4.0 v2.11 v. 1.22 as you debug. 

Sieve 7.97 9.33 38.51 —Set conditional breakpoints on variables, expressions or memory; trace 
Whetstone 53.82 58.67 79.04 and single step. 
Lookup 9.82 18.61 26.02 —Debug Microsoft C programs as well as Microsoft Fortran programs. 
@ Fully GSA certified for ANSI 77 compatibility with no errors at the — Watch and change registers and flags as you execute. 

highest level. NEW! —Easily debug graphics oriented programs since program output is kept 


¢ Numerous IBM VS and DEC VAX extensions. NEW! separate from debugger output. 


'  GSA-certified as Full ANSI FORTRAN 
— TZ,and 100% error-free. 


“The Microsoft FORTRAN Opti- 
mizing Compiler let us port the 
200,000 line Boeing Mathematical 
Library (BCSLIB) with virtually no 
changes. This ANSI FORTRAN 77 
code was ported directly from Cray, 
CDC, DEC, IBM and other main- 


frames and workstations.” 


Ivor Philips, Boeing Computer Services, Program Manager 
Mathematical Software Libraries. 


We've also included the same 
advanced intrinsic math 


- Improvements 
like our new HUGE 
- Memory model, and porting the 
biggest mainframe programs has 
never been easier. 

Among the many additions we've 


CodeView™ windowing debugger. 

It lets you trace through programs 
at any level you want, from source 
code to assembly language. 


¢ Medium, Large and Huge Memory Model Libraries. NEW! 

4 Mix models with NEAR, FAR and new HUGE pointers. 

¢ Common blocks and arrays greater than 64K. 

¢ Choose from three math libraries and generate in-line 8087/80287 
instructions or floating point calls: 
—floating point emulator (utilizes 8087/80287 if installed) 
—8087/80287 coprocessor support 
—alternate math package—extra speed without an 8087/80287 

4 Link your FORTRAN routines with Microsoft C (v. 4.0 or higher), Microsoft 
Pascal (v. 3.3 or higher) or Microsoft Macro Assembler. 

¢ Largest number of 3rd party support libraries available. 


made to our package is our exclusive | 
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You can open windows and watch 
both variables (local and COMMON) 
and CPU registers change. 

‘You can set conditional breakpoints 
using variables and expressions. 

Debugging gets even easier with 
the compiler’s advanced diagnostics. 
Detailed error messages are 
thoroughly explained and cross- 
referenced in our new manuals. 

Documentation that has been 
completely revised and expanded 
with tons of examples. | 

If we're talking your language, use 
one of the numbers below for more | 
details about the Microsoft” ANSI = _-- 
FORTRAN 77 Optimizing Compiler 
Version 4.0 with CodeView, 

wand the name of your 
r nearest dealer. 
@ (Even if the call’s toll-free, 
pets may bea good idea to refer to it as 


“FORTRAN 4.0” for short.) 


Microsoft’ FORTRAN 
The High Performance Software. 


Call (800) 426-9400. In Washington State or Alaska, (206) 882-8088. In Canada, 
(416) 673-7638. 

Microsoft and MS-DOS are registered trademarks and CodeView is a ees of 
Microsoft Corporation. IBM is a registered trademark of International Bus 

Machines Corporation. VAX is a registered trademark of Digital Equipment cororation, 


Provides more detailed diagnostic error messages (almost twice as many 
as competitors) and extensive documentation with non-ANSI 77 fea- 
tures highlighted. NEW! 

@ Proven reliability —tested with over 2.5 million lines of code compiled 
and executed. 

4 MS-DOS? network support with file / record locking and sharing. 

¢ Microsoft Program Maintenance Utility rebuilds your applications 
after your source files have changed. NEW! 

¢ Other utilities including faster overlay linker (links over 1Mbyte object 
code), library manager, file compression utility, EXE file header 
utility, MS-DOS environment setting utility and setup utility. 


The fastest C 


Your search for execution speed is over. 
The new Microsoft® C Compiler Version 4.0 
is here. With blazing performance. We've 
added common sub-expression elimination 
to our optimizer that produces code that 
rips through the benchmarks faster than 
ever before. 


*..the Microsoft performance in the benchmarks 


for program execution is the best of the lot overall” 
—William Hunt, PC Tech Journal, January, 1986* 


But speed isn't the only edge you get with 
Microsoft C.Other advantages include a vari- 
ety of memory models like our new HUGE 
model that breaks the 64K limit on single 
data items. Plus our NEAR, FAR and HUGE 
pointers, which provide you greater flexibility. 
All this allows you to fine tune your program 
to be as small and fast as possible. 


“Excellent execution times, the fastest register 
sieve, and the best documentation in this review 
...Microsoft Corporation has produced a 
tremendously useful compiler” — Christopher 
Skelly, Computer Language, February, 1986. 


No more debugging hassles. 
Introducing CodeView. Free. aS 
Now, for a limited time, welll give you an 
unprecedented programming tool when you 


buy Microsoft C, free. New Microsoft Code- 


View™ offers the most powerful tool yet in 


the war on C bugs. Forget the hex dumps. 
Now you can view and work with programs 
at any level you want. Use the program 
source, the disassembled object code, or 


Microsoft C Compiler Version 4.00 


Microsoft C Compiler 
+ Produces fast executables and optimized code including elimination 
of common sub-expressions. NEW! 
¢ Implements register variables. 
* Small, Medium and Large Memory model libraries. 
* Compact and HUGE memory model libraries. NEW! 
¢Can mix models with NEAR, FAR and the new HUGE pointers. 
+ Transport source and object code between MS-DOS® and XENIX® 
operating systems. 
+ Library routines implement most of UNIX™ System V C library. 
¢ Start-up source code to help create ROMable code. NEW! 
Full proposed ANSI C library support (except clock). NEW! 
+Large number of third party support libraries available. 
* Choose from three math libraries and generate in-line 8087/80287 
instructions or floating point calls: 
— floating point emulator (utilizes 8087/80287 if installed). 
— 8087/80287 coprocessor support. 
—alternate math package — extra speed without an 8087/80287. 
+ Link your C routines with Microsoft FORTRAN (version 3.3 or 
higher), Microsoft Pascal (version 3.3 or higher) or Microsoft 
Macro Assembler. 
* Microsoft Windows support and MS-DOS 3.1 networking support. 
* Supports MS-DOS pathnames and input/output redirection. 


Microsoft Program Maintenance Utility. NEW! 
* Rebuilds your applications aftet your source files have changed. 
¢ Supports macro definitions and inference rules. 


Other Utilities 

¢ Library Manager. 

* Object Code Linker. 
* EXE File Compression Utility. 
¢ EXE File Header Utility. 
C Benchmarks 


In seconds 


Computer 
Innovation Aztec Wizard 
C86 3.2 30 


Microsoft. Lattice 
C 4.0 C30 nS 
Sieve of 
Eratosthenes 
(register) 82.9 1514 1723 88.0 91.9 
Copy Block 86.9 2317 199.0 123.8 189.5 


Run on an IBM PC XT with 512K memory 


Microsoft CodeView 
Window-oriented source-level debugger. NEW! 


* Watch the values of your local and global variables and expressions 
as you debug. 

« Set conditional breakpoints on variables, expressions or memory; 
trace and single step. 

* Watch CPU registers and flags as you execute. 

+ Effectively uses up to four windows. 

* Debug using your original source code, the resulting disassembly 
or both intermingled. 

¢ Use drop-down menus to execute CodeView commands. 

* Access the on-line help to lead you through CodeView's options 
and settings. 

+ Easily debug graphics-oriented programs since program output is 
kept separate from debugger output. 

¢ Keyboard or optional mouse support. 

¢ Enter in familiar SYMDEB or DEBUG commands. 


*Reprinted from PC Tech Journal, January 1986, copyright 1986, Ziff-Davis Publishing. 


both at the same time. Open a window to 
view CPU tegisters and flags. Watch local 
and global variables as well. All while your 
program is running. 

CodeView gives you complete control. 
Trace execution a line at a time—using 
source or assembly code. Or set conditional 
breakpoints on variables, memory or expres- 
sions. CodeView supports the familiar 
SYMDEB command syntax, as you'd expect. 
Commands are also available through oe 
down menus. Combine the new window- 
oriented interface with our on-line help and 
debugging has never been easier. Or quicker. 


File 


youlve ever seen. 


Take the $5 CodeView tour. 

You may find it hard to believe our debug- 
ger can do all we've claimed. So we're offering 
test drives. Five bucks will put you behind 
the wheel of a Microsoft C demo disk with 
CodeView. See for yourself how fast debug- 
ging can get. 

For more information about the Code- 
View demo disk, the new Microsoft C 
Compiler, a list of third party library sup- 
port or the name of your nearest Microsoft 
dealer, call (800) 426-9400. In Washington 
State and Alaska, (206) 882-8088. In Canada 
call (416) 673-7638. 


sHord Ptr [EP+841 


Byte Pir £4 (1A44)1,81 


es 


‘Microsoft C Compiler 


The High Performance Software 


Microsoft, MS-DOS and XENIX are registered trademarks and CodeView is a trademark of Microsoft Corporation. UNIX is a 
trademark of AT&T Bell Laboratories. IBM is a registered trademark of International Business Machines Corporation. fOffer expires 12/31/86. 
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n Timothy Leary’s 

ee ' opinion, computer 
; programmers are 
the true “CyberPunks” and the real he- 
roes of today. 

“They have the intelligence, courage, 
and imagination to access high technol- 
ogy—particularly knowledge technol- 
ogy—for their pleasure, purpose, profit, 
or whim,” he says. 

To Leary, it’s people like Captain Mid- 
night and Captain Crunch—nicknames 
for two men who illegally broke into 
computer and television channels—that 
define the spirit of CyberPunk, a notion 
he thinks was born within the hacker 
culture during the mid-1970s. Leary also 
credits hackers with being the original 
frontier Libertarians. 

“T like the word ‘punk’ because it sets 
people apart and shows that what they’re 
: doing is unauthorized,” he says. “It’s no 
accident that Steve Jobs and Steve Woz- 
niak were both long-haired, barefoot 
freaks. They were among the original 
CyberPunks. Their names will go down 
with great Libertarians in history.” 

The word CyberPunk connects Her- 
bert Weiner’s notions of cybernetics and 
control systems with the idea of someone 
who uses technology for personal growth, 
freedom, and unauthorized communica- 
tion, according to Leary. 

“T’m open to the idea that human be- 
ings come in different models and that 
certain individuals are able to handle 
raw amounts of data more effectively 
than others,” he says. “I think most pro- 
grammers have nervous systems that are 
simply faster and can deal with more 
data. They also have to deal with an un- 
forgiving mathematical system.” 

Leary also views the members of the 
programmer community as the thought 
processors of the future and disagrees 
with the stereotype of programmers as 
socially alienated, uncommunicative, and 
uncreative. 

Even so, “Programmers should be 
proud of these accusations and labels,” 
he says. “It makes you different. Natu- 
rally people will be suspicious of differ- 
ence, which means you’ve got to be twice 


Timothy Leary and the CyberPunks 


By Craig LaGrow 


as strong, twice as tough, and twice as 
skillful. That’s the test of innovation.” 

He does admit, however, that program- 
mers haven’t developed the sophisticated, 
literary, cultural, aesthetic, or even erotic 
aspects of human thinking as much as 
they might. “They’re so involved in such 
a challenging reality that they tend in 
their enthusiasm to neglect other aspects 
of their humanity,” he says. 


oday the famous 
~ spokesman of the 
1960s cultural 


revolution and former Harvard Universi- 
ty professor is involved in the world of 
software design, working closely with a 
team of seven programmers on a project 
for Activision Inc. called Mind Mirror. 
Leary considers the Mind Mirror soft- 
ware a thought processor. He claims that 
with it you can take any verbal thought, 
such as “mother,” and digitize it. 

“You put calipers to it and measure 
that thought against other thoughts on a 
quantitative scale,” he says. “You take 
any thoughts that you want to under- 
stand better.” 

Mind Mirror is designed to allow you 
to compare, say, Jesus Christ to Jerry 
Falwell. The program asks you to mea- 
sure what you think of Jesus or Jerry on 
several levels. How smart is Jesus 
Christ? Does he have a sense of humor? 
How sexy is he? How aristocratic is he? 
It assesses all the attributes by which we 
measure thought and then quantifies 
them. 

“People don’t want to quantify their 
thoughts. If a person tells me, ‘I’m Jew- 
ish,’ and I ask him, ‘OK, but what per- 
cent Jewish are you?,’ and he tells me, I 
ask him, “What do you mean by that? 
Are you Jewish when you’re making love, 
when you’re taking a shower, or what?” 

The save function in Mind Mirror al- 
lows you to store your current thinking so 
you can go back a week later and see 
how your concept of yourself, your ideal, 
or your boss has changed. By storing 
your thoughts over time, you have a way 
of accessing and reviewing them. Leary 
feels that being able to put your thoughts 
on a screen and look at them can encour- 
age you to change them. 

“JT wouldn’t call Mind Mirror ‘artifi- 
cial intelligence,’ Leary says. “It’s natu- 


ral. What does AI mean? It means 
expert systems, robotics, data manage- a 


ment and retrieval, natural language. 
That’s just glorified committee thinking, 
glorified file clerking.” 

With Mind Mirror, Leary intends to 
put into software any information pres- 


- ently in book form. He claims the prod- 


uct has possibilities for education, 
creativity, and for encouraging and em- 
powering people to think for themselves. 

In addition to Mind Mirror, Leary is 
working on a product called “Head 
Coach” (also for Activision), a personal 
data base with the concept of a mind op- 
erating system (MOS). “You store in it 
all the thoughts that you think are im- 
portant,” says Leary. “Your data base 
would format new books or information 
added to the system and tell the new ma- 
terial the stuff about you that’s relevant 
to the subject. 

“We'll have applications for boy and 
girl, raising children, marketing, and 
educational textbooks,” he says. “Every 
test you take is stored, and the mirror 
nevers lies because you see yourself in 
your own data base.” 

Leary is also in the midst of develop- 
ing a series of software programs called 
Mind Movies. “In my software movies, 
you decide on who the hero will be and 
what attributes he or she will have. The 
script keeps coming up and you have 
choices. At the end, the movie is your 
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Jou Laboratories 
presents 


EditingTools 


new version 2.1 


A Superb 
Text Editor 
with an Intelligent 
DOS Shell 


ET Editor 
Fast, powerful, simple to use. 
Edit multiple files, lmited only 
by available memory. Move text 
among files. Deleted lines are 
recoverable from the trash file. 


ET DOS Shell 

An intelligent interface between 
DOS and ET Editor. Load 
multiple directories as menus in 
easy to read table format - names 
of files with the same extension 
are sorted into a column, labeled 
by their common extension. 
Select a file to edit, or a program 
to execute without worrying 
about paths. 


Don't use your PC 
without ET 


ET Shell Commands 
Execute DOS Command, Change 
Color/ Drive, ChDir, Copy, 
Delete, Edit, Execute, Move, 
Rename, Load/Erase Directory, 
Previous/ Next Directory, Print, 
MkDir, Store/Recall Command, 
List Commands, Return To 
Editor, and more. 


ET Editor Commands 
Auto Insert/ Indent, Indent 
Block, Previous/ Next File, Edit 
Trash File, Verify Key, Restore 
Line, Find/Replace, Goto Line, 
Repeat/ Reverse Goto, Tab 
Right/ Left, List Commands, 
Blank Screen, Return To Shell, 
and much more. 


$35.50 


Optimized Turbo Pascal source 
code is available for $99 more. 
Demo $5. 


System Requirements 
ET is only 40K in size, and runs 
efficiently on IBM PC, XT, AT 
and true compatibles. No 
installation program. All editor 
command keys can be changed 
effortlessly during editing. It is 
not copy protected. 


Jou Laboratories 
P.O. Box 460969 
Garland, TX 75046 
(214) 495-8862 
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‘‘It’s no accident that Steve Jobs 
and Steve Wozniak were both 
long-haired, barefoot freaks. They 
were among the original 
CyberPunks.”’ 


unique version of the book. I want to give 
people the tools to create things 
themselves.” 

Novelist William Burroughs is work- 
ing with Leary on the script for the first 
Mind Movie, which is based on William 
Gibson’s book Neuromancer, about a Cy- 
berPunk computer kid. Keith Haring, a 
grafitti artist, is doing much of the 
graphics, Helmut Newton the still pho- 
tography, and New Wave rock group 
Devo the soundtrack. 

“Devo, more than any other group, has 
represented human high tech,” says 
Leary. “We want software that will ap- 
peal to the intelligent, book-reading, 
movie-going public. We want to make ir- 
resistibly entertaining, mind-challenging, 
sophisticated adult software.” 


r. Leary is, and 
always has been, 
a psychologist. 


In the 1950s he was well known for de- 
vising psychometric techniques that gave 
the individual the ability to diagnose him 
or herself. That’s why he was invited to 
teach at Harvard University. Leary was 
also very prominent in the development 
of innovative group therapy techniques 
before the 1960s cultural revolution. 

With his current foray into “software 
for the mind,” however, many people 
have begun attaching the slogan “Turn 
on, tune in, and boot up” to him. But he 
doesn’t really appreciate the tone of this 
twist on the famous 1960s phrase “Tune 
in, turn on, drop out.” 

“Psychology has to do with human 
thinking and cognition, and I see the 
computer as a device for processing 
thoughts and ideas,” he maintains. 

“T’m convinced as a psychologist that 
one of the many reasons for the conflict, 
destruction, and disorder categorizing 
human behavior today is the technology 
we use to think, which is abysmally de- 
structive and confusing,” says Leary. 

Because letters “don’t mean any- 
thing,” he claims people make up non- 
sense syllables. And yet in a discipline 
such as chemistry we use letters like C, 


H, O, and N to clearly indicate the ele- 
ments carbon, hydrogen, oxygen, and 
nitrogen. 

“These letters mean something to ev- 
erybody in the real world,” he says. 
“Throughout the planet you may call 
water ‘aqua,’ ‘vassa,’ or ‘d’leau.’ There 
are literally thousands of ways to de- 
scribe water in an oral or verbal tradi- 
tion, and yet nobody understands what 
anyone else is talking about. But if you 
just write the letters HO, in every cul- 
ture people will know what you’re talking 
about.” 

And Leary believes computers just 
may be the key to closing this “informa- 
tion gap.” The word “computer” is de- 
fined by most dictionaries as a hand- 
operated electronic device for processing 
or communicating human thought. This 
definition can be extrapolated, Leary 
says, to include the three techniques hu- 
mans have used historically for “comput- 
ing” (processing their thoughts). 


The first of these techniques is muscu- _. 


lar (gestures and vocal sounds). The sec- 
ond is written, involving either hand- 
operated (a papyrus and plume or pen) 
or mechanical methods (such as the re- 
production of books, which uses letters). 
The third is electronic, involving comput- 
ers, which Leary refers to as “thought 
appliances.” 

“T love the word ‘appliance,’ he says 
with a smile. “Because Big Brother 
doesn’t want appliances. He wants things 
like systems and AI combines.” 

But Leary believes that computers ex- 
ist as appliances that help the individual 
think for him or herself. His definition 
also implies use on a mass scale. 

“A few decades ago, only big compan- 
ies or countries had the right to use com- 
puters,” he says. Today, however, “The 
average American has perhaps 30 to 50 
machines in his or her home, although 
there’s still a big industry of airplanes 
and rockets and tanks. But there’s no 
question that in the liberal, democratic, 
industrial countries, such as North 
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| }verything you need to write dramatic 

graphics effects into your Eco-C88 C 

programs. Some of the features include: 

e Support tor EGA, CGA, and Z100 

© Over 100 graphics and support functions, many 
of which are PLOT-10 compatible. 

e Many low level support routines reside outside 
your small model code-data area 

© Can write dots thru the BIOS (for compatibility) 
or to memory (for speed) 

© Graphics function help from CED editor 
available 

e World, pixel or turtle color graphics modes 

e 47 standard fill patterns, 17 line dashing 
patterns, Hershey fonts, plus user defineable 
fill, dash and fonts 

e Supports view areas, rotateable fonts, clipping, 
arbitrary fill areas, extensive error checking, 
examples, and user's manual. 
A must for the graphics enthusiast and a 


bargain at only 3995 


*Requires Eco-C88 C Compiler. 
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This windowing library allows you to add pop up 
windows in your C programs quickly and easily. 
Use them for help windows, selection menus, error 
messages, special effects — anywhere you need an 
attention getter. Just some of the features include: 
@ CGA, EGA, and monochrome support 
e Slow mode option for “flicker” displays 
e Control any program that goes through the 

BIOS 


SS 


ene 
ECO-C88 
GOMPILER Ecosoft 


Support Products 


e Use up to 255 windows 
e No special window commands; use print f () 
e Resize and move windows 
e Custom window titles and borders 
e Can be used with ANSI device driver 
e Most of window's code-data lies outside small 
‘model limits 
e Use any of the IBM text or block characters 
e User's manual and examples 
The Windowing Library requires an IBM PC 
compatible BIOS and the Eco-C88 C compiler. 


ONLY $29.95 


Now you can combine your modules, functions, 
and subroutines into your own library for easy link 
commands. Fully compatible with ANY standard 
OBJ format files (not just Ecosoft’s products). 
With the Ecosoft librarian, you can: 

e Add, delete, and extract from a library 

© Get table of contents or index of a library 

e Combine libraries, control library page size, use 
switches for combinations, process complex 
library requests, use wildcards, and do library 
directives from command files. 

e Complete with user's manual 
A valuable addition for any programmer. 


, | ONLY $29.95 


Orders only: 
1-800-952-0472 
Technical Information: 


(317) 255-6476 
= a a 
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A C compiler with many ANSI enhancements 
at an unbelievably low price. The Eco-C88 C 
compiler has: 

e Prototyping (the new type-checking 

enhancement) 

Enum and void data types 

Structure passing and assignment 

All operators and data types 

A standard library with more than 200 func- 

tions (many of which are System V compatible 

for greater code portability) 

© CC and mini-make that all. but automates the 
compile process 

e 8087 support (we sense the 8087 at runtime 

— no dual libraries) 

e ASM or OBJ output for use with MSDOS linker 

e Tiered error messages — enable-disable lint- 
like error checking 

e Fast compiles and executing code 

e Expanded user’s manual 

e CED full-screen program editor 

Everything you need at the unbelievable 
price of $59.95. 

Eco-C88 C compiler requires an IBM PC, XT, or 
AT (or compatible) with 256K of memory, 2 disk 
drives and MSDOS 2.1 or later. 


Ecosoft Inc. 
6413 N. College Ave. 
Indianapolis, IN 46220 


ORDER FORM CLIP & MAIL TO: Ecosoft Inc., 6413 N. College Ave., Indianapolis, IN 46220 


ITEM PRICE QTY TOTAL 
Flexi-Graph Graphics $39.95 
Window Library $29.95 
Eco-Lib Librarian $29.95 
Eco-C88 C Compiler CED $59.95 
SHIPPING 
TOTAL (IND. RES. ADD 5% TAX) 
PAYMENT: O VISA O MC O AE O CHECK 
CARD # EXPIR DATE 
STATE 
PHONE 
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America and Western Europe, every per- 
son in every home will depend more and 
more on individual appliances. 

“The notion of machines being appli- 
ances for the pleasure, whim, and com- 
fort of the individual is really very new 
and honestly quite American.” 

Leary claims that in the Soviet Union 
the Xerox machiné is one of the most 
feared entities because with it ideas can 
get out freely. Also feared are the under- 
ground publications called Samizats, 
which advocate individual growth. 

“Of course, it’s always true that a new 
technology is first controlled by the con- 
querers, military, and bureaucrats,” 


The Wrapping 
off the Latest 
Evolution of C 


the C language 


FEATURES: 


> Data abstraction 
of data structures 


and operators 


conversion 


compilers, including: 


Advantage C + 


Desiqner C++ is OASYS’ 
full implementation of 
AT&T's enhancements to 


> Optional strong type checking 


> Optional guaranteed initialization 
> Overloading of function names 


& Dynamic typing (virtual functions) 
& Optional user-defined implicit type 


The only commercially-available C++ 
customized to operate on PC‘s, micros, 
minis, and mainframes with popular C Wa ee CAISCIS== Dasigniiocle=Connt 


VAX C GREEN HILLS 
SUN C LATTICE’ 
ULTRIX C MICROSOFT 


‘Lattice and Microsoft versions of Designer C## are known as 
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60 Aberdeen Ave., Cambridge, MA 02138 (617) 491-4180 ==" 


Leary says. ““They’re the only ones who 
have the energy and power to build a 
tank, steam engine, or whatever. But 
then the next generation of people come 
along, and you can’t stop human instinct 
to think for itself. You can hold it down, 
but in every situation it springs forth.” 


ontrary to popu- 
lar perceptions, 
Leary claims he 


has never advocated drugs. “That’s ridic- 
ulous. That’s like advocating that no one 
has a right to tell anyone else what to do 
with their lives,” he says. 

“T’ve always been a moderate, and I’ve 


e Works with your present 
C Compiler 

e Functions as a 
Pre-processor/Translator: 
handles regular C code 
with no.changes 

© Type-checking and other 
features are optional — 
you can turn them off 

e Already thousands of 
users at commercial sites 

© Complete documenta- 
tion: C++ A User's Guide 
by Bjarne Stroustrup of 
AT&T (Addison-Wesley, 
1986) 


We Specialize in: Cross/Native Com- 
pilers: C, Pascal, FORTRAN, Ada, LISP — 
Assemblers/Linkers — Symbolic Debug- 

ers — Simulators — Interpreters — Pro- 


Tools, — OS Kernels — Editors — VAX & PC 
Attached Processors and more 
WeSupport: 680xx, 80x86, 320xx, 68xx, 
80xx; Clipper, and dozens more 
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always been pro-choice. Drugs are 
chemicals that can change your thinking. 
There’s no question about that.” 

In the 1960s, Leary claims he used 
chemicals to activate different circuits in 
his brain and help change his conscious- 
ness. “Drugs are technologies,” he says, 
and submits that intelligent individuals 
should have the right to change their 
consciousnesses any time they want to. 

“But Big Brother doesn’t want that,” 
he says. “Every bureaucracy is against 
the CyberPunk use of drugs because 
drugs are a way you can change your 
mind. Big Brother wants to control what 
you think. He finds the idea of individ- 
uals changing their consciousness 
alarming.” 

Yet Leary still contends that anything 
involving an individual’s freedom to think 
for him or herself will always have nega- 
tive overtones. 

Even so, Leary admits that he’s hon- 
ored to be called a “dangerous kook.” 
“The very fact that my ideas have gained 
such widespread consciousness is recogni- 
tion of my nonviolent and free expression 
of ideas. Why am I so dangerous? Be- 
cause of my ideas. And I welcome that.” 

But he also concedes he has been hurt 
by rumors that he is “brain-damaged.” 
“What’s ruined my image is the allega- 
tion that my brain has been burned out, 
that I’m toasted, that I’m a babbling id- 
iot,” says Leary. “This is what any ortho- 


doxy does with someone whose ideas they....——~ 


can’t handle.” 

Leary has come to recognize these al- 
legations as barriers to overcome. “Of 
course, they’ve complicated my life,” he 
admits. “And yet it’s my challenge to 
show that I’m not brain damaged. 

“T’ve never been wounded by imprison- 
ment or slander—that’s just how humans 
play. If you set yourself as an individual 
who is playing the game of ideas and 
really competing for the consciousness of 
a country, they’re going to throw every- 
thing against you.” 

What is more deplorable than the use 
of drugs for pleasure or with intellectual 
intent, says Leary, is that many of the 
people who take and abuse drugs often 
see no other other means of personal 
reward. 

“If you’re a deprived person, say from 
a ghetto, you’re more likely to use drugs 
because it’s the only way you can reward 
yourself,” says Leary. “And that’s unfor- 
tunate. The answer is to give people bet- 
ter ways to cope.” 

Leary admits that he has used (and 
still does use) any drug of choice. “But I 
do it prudently, moderately, and cau- 
tiously,” he says. “I have a thousand oth- 
er things I can do to amuse myself. I 
don’t want to be strung out, spun out, 


Designer C¢@ 1s a joint trademark of XEL, Inc. and Glockenspiel, Ltd of Dublin, Ada is a trademark of the U.S. Government (AJPO). Advan- 
tage Cee is atrademark of Lifeboat Associates, Inc. Other trademarks are acknowledged to DEC. Lattice. Microsoft & Sun Microsystems, Inc 
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freaked out, or blitzed out.” Why? Be- 
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There's never been a better time to buy Lattice C. 
Professional programmers the world over have 
made Lattice C the standard compiler for serious 
MS-DOS programming. Now Version 3 offers even 
more of the features that have made our previous 
versions so popular. Our new compiler features 
include: 


ANSI language constructs including, unsigned as a 
modifier, void data type, enum data type, structure 
assignments, structure arguments, structure returns, 
and argument type checking. 


The compiler also contains better aliasing algo- 
rithms, more efficient code generation, and more 
flexible segmentation, in-line 8087 code generation, 
and 80186/80286 code generation. 


The library contains more than 200 new functions, 
including: ANSI/UNIX/XENIX compatibility; 
extended support for MS-DOS; extended support 
for networking including file sharing, file locking, 
and I/O redirection; and flexible error handling via 
user traps and exits. Plus the library has also been 


re-engineered to produce much smaller executables. 
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Debugging your Lattice C or Assembly language 
programs will be even easier when you use our new 
and improved C-SPRITE™ symbolic debugger. 


We've included new features such as a source mode 
that allows C-SPRITE to work with source lines 
instead of machine instructions for most functions 
such as disassemble, single step, and breakpoints. In 
addition, when you use the source mode, symbol 
types can now be completely specified so that vari- 
ables are automatically displayed in their correct 
data type. 


C-SPRITE allows the size of the symbol table to 
exceed 64k bytes. Symbols can be made to be case 
sensitive, and when symbols are loaded, compiler- 
generated symbols can be ignored. 


Try the new Version 3 C Compiler and C-SPRITE 
from Lattice. Because C-ing is believing. 


Lattice, Incorporated 


Se 
> P.O. Box 3702 
Glen Ellyn, IL 60138 


e 
Lattice 312/858-7950 TWX 910-291-2190 


INTERNATIONAL SALES OFFICES: Benelux: Ines Datacom (32) 2-720-51-61 
Japan: Lifeboat Inc. (03)293-4711 England: Roundhill (0672)54675 
France: SFL (1)46-66-11-55 Germany: (49)7841/4500 (49)8946/13290 
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MULTITASKING 


Introducing 
MultiDos Plus 


The new multitasking software 
for the IBM-PC. 


Ideal for developing applications 
in process control, data acquisi- 
tion, communications, and other . 
areas. Check these features which 
make MultiDes Pius an unbeat- 
able value. 


Run up to 32 programs concur- 
rently. 

Your software continues to run 
under DOS. No need to learn a 
new operating system. 

Use the compilers you already 
have. Supports software written in 
any language. 

Operator commands to load/run 
programs, change priority, check 
program status, abort/suspend/ 
resume programs. 

Programmatic interface via INT 15H 
for the following. 


* |ntertask message communica- 
tion. Send/receive/check mes- 
sage present on 64 message 
queues. 

Task control b 
semaphores. 
semaphores. 
Change priority-128 priority 
levels. 

Suspend task for specified 
interval. 

Spawn and terminate external 
and internal tasks. 
Disable/enable multitasking. 
and more! 

Independent foreground / 

background displays. 

Access to DOS while applications 

are running. 


means of 
et/release/check 


Hardware/Software Requirements 


IBM PC/XT/AT or true clone. Mono- 
chrome/CGA display adaptors or 
equivalent cards only. Enough memory 
to hold MultiDes Pius (48 KB) and 
all your application programs. Also 
may need 4 or 16 KB memory for 
“hidden screens’' for each active task. 
MS-DOS (or PC-DOS) 2.0 or later 


operating system. 
49.95 


Outside USA add $5.00 shipping and handling. 


ONLY 


Visa and Mastercard orders call toll- 
free: 1-800-367-6707. In Mass call 
617-651-0091, or send check or money 
order to: 


NANOSOFT 


13 Westfield Rd, Natick, MA 01760 


MA orders add 5% sales tax. Write for 
source code and quantity price. 
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‘“‘The human race is facing a 
tremendous crisis, and it’s the job 
of the people involved with 
computers to raise the intelligence 
level of our culture by 10%.” 


cause the human mind is too valuable a 
thing to waste. 

“We have been endowed with a brain 
that contains a hundred billion neurons, 
and each neuron has the capacity of one 
microcomputer. So everyone’s carrying 
them around, but we’re not all using 
them. It’s hungry; it’s like a muscle. It 
just wants to be used!” 

But if the human brain is just a bunch 
of micros networked together, will there 
come a time when we can duplicate or 
improve the mind’s abilities? 

“So-called artificial intelligence is an 
oxymoron,” Leary says with conviction. 
“Intelligence is natural. Humans get to- 
gether and build systems for processing 
data faster, for filing, for expert systems, 
and so on. But it all generates from the 
‘wet ware’—the brain.” 

Leary accepts what he calls the chal- 
lenge of AI, but he feels that humans 
can always outwit the big AI combines. 

“Who controls clusters of electrons?” 
he asks. “Are electrons demons moving 
through space? Can you pull them 
down? With electronic media, you just 
can’t apply the laws of the industrial so- 
ciety anymore. If in 20 years I’m dead, 
under the old industrial way of thinking 
my inheritors might still control the 
copyright to books I’m writing now. You 
can’t do that with information that’s in 
the form of electronic clusters.” 


eary has some 
§ strong concerns 
for the future of 


humanity and the Information Age. 
America has gone through a drop in in- 
telligence, Leary says, with superstition, 
violence, racism, tribalism, and religious 
fanaticism on the rise. 

“The antidote to this is a shot of intel- 
ligence,”” Leary believes. “It’s not going 


to be done by the teachers, the politi- 
cians, or even the writers. It’s going to be 
done by computer programmers, soft- 
ware designers, and software artists. 

“The human race is facing a tremen- 
dous crisis. And it’s the job of those peo- 
ple involved with computers as thought 
appliances to raise the intelligence level 
of our culture by at least 10%. If we 
could just change things upward by 10%, 
that networking would be irresistible.” 

While this is a great responsibility and 
a wonderful challenge for those he refers 
to as CyberPunks, Leary feels it is also 
an attainable goal. 

“CyberPunk is a very heroic term to 
me,” he says. “And the tradition of the 
computer hacker as CyberPunk goes 
back throughout human history. It’s al- 
ways been these individualistic things 
that kept us thinking.” 

Computer hackers, who by definition 
are individualists, are a rare breed. 
“They are the ones who ‘go where no 
man [or woman] has gone before,’ says 


Leary. “They will go down in history the 


way all great explorers have gone down.” 

“Even in the worst scenario of a Big 
Brother situation, you’re going to have 
hackers who are in there in the bowels. 
They understand it better than the dicta- 
tors. And because of that, there will al- 
ways be hackers, and programmers, and 
CyberPunks.” | 


Craig LaGrow is Consulting Editor to 
COMPUTER LANGUAGE and Editor 
of AI EXPERT. 
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WARNING: This product may promote large 
incomes, high productivity, and excessive free time. 


Magus, Inc. is proud to present 

Data& Windows: a window-oriented data- 
entry system based on a new, revolutionary 
design philosophy. The only problem is... 
what should we call it? 


It is easy to learn and use, like a panel 
generator, because it allows you to draw your 
text, fields, and colors on the video display. 
But we can’t call it a panel generator, 
because it supreme full windowing and 
scrolling, and because screen and field 
information may be stored in your program 
files (EXE) rather than separate data files. 


It is flexible and powerful, like a library- 
oriented programmer’s toolkit, but you are not 
restricted to "visualizing" your data-entry 
windows as you type page after page of code 
to set up borders, fields, text and 
highlighting. Our innovative approach 
(called static windowing) eliminates the need 
for replication of static data in dynamic 
memory. 


It produces tight code, like a YACC (Yet 
Another Compiler Compiler), but you don’t 
have to tolerate a myriad of small program 
modules that need to be compiled and 
maintained. Instead, our "screen designer" 
creates Microsoft object files which you 
simply link with your applications. 


Add to this new, superior design philosophy 
the fact that it has more features, produces 
tighter code, and yields higher performance 
than any of the above. Throw in a clear, 
concise user manual, a thorough on-disk 
tutorial, and some example programs. Top it 
off with a utility program that documents 
each screen and another that allows you to 
prototype (or simulate) your application 
before you write a single line of code. Now, 
what would you call it? 


Let’s settle on a single word. 
Let’s call it the "best." 


But don’t take our word for it. Order your 
demo disk today. You will receive a copy of 
the screen generator, the tutorial, and some 
documentation on the utility programs and 
library routines. Then make the decision 
yourself. 


Or take advantage of our one-time ; 
introductory offer and get $100 discount if 
you order before March 31, 1987. 


Call (713) 665-4109 for more information. 
Major credit cards accepted. 


SCREEN DESIGNER: 
Move/delete/center/fill/highlight block, 
global field redefinition, move/resize window 
and buffer, add/modify/move/delete field, 
insert/delete/undelete line, test/save/abort 
window, graphics characters, paint, jump-to- 
field, many cursor movement options, 
monitor switching, operating system calls, 
help. Set validation mode, highlight current 
field, scrolling by line or page, input mask, 
tabs, initial values. More. Up to 400 lines per 
screen. 


FIELD DEFINITION: 
Left-justify/right-justify/center, uppercase 
translation, built-in character valetion, 
byte/integer/word/long/float/ 
double/string/date field validation, retain 
data, auto-erase, protected fields, input 
required, use commas, use zZeros/spaces, 
margin bell. User-defined character 
validations, Fe conn tchig validations, 
picture validations, and field types. More. Up 
to 9999 fields per screen. 


LIBRARY ROUTINES: 

Open, close, move, display, and refresh 
windows. Allow user to edit data fields in 
window, or to view and manipulate a window 
but not change data stored in it. Pull-down 
and pop-up menus. Read screen object file 
from disk. Intercept keyboard filter. 
Override default key actions. Automatic and 
manual refresh. Switch display device, erase 
all data fields on window, plot data onto 
fields or entire screens, retrieve data from 
fields or entire screens, screen image dump, 
retrieve and modify screen and field 
attributes, locate field, force use of bios. 
Direct interfacing with some bios interrupts, 
including cursor and mouse control. More. 
Mnemonic and simple to use. 


REQUIREMENTS: 

IBM PC/XT/AT/JR or true compatible, DOS 
2.0 or later, at least 128K free RAM, and the 
Microsoft C, Pascal, or Fortran compiler or 
the IBM C compiler. Support is available for 
other C Compilers and the XENIX operating 
system. Call for specifics. 


IBM, IBM PC, IBM XT, and IBM AT are 
trademarks of International Business Machines. 


Microsoft and XENIX are trademarks of 
Microsoft Corporation. 


For More Information 
(713) 665-4109 
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Magus Inc. pe 


Screen Designer 


Let’s Do Windows! 

EEC O Pascal 0 FORTRAN 
O Please send __ copies @ $345.00 
Introductory discount -100.00 
Your price 245.00 
0 DatéWindows with Library 

Source Code $695.00 
Introductory discount -100.00 
Your price 595.00 


po--c-cc crc -- 


Hurry! Introductory offer expires March 31, 1987. 


Show Me More! 
Send me a Demo 


$10.00 


In Texas add 6.125% sales tax 
Outside U.S. add 15.00 
Total enclosed $ 


Enclosed is 


O Check O Money Order 
O Visa O MasterCard 
Number 


Expiration Date 


Name 
Company 
Address 
City 
State Zip Code 
Send to: 


MAGUS, INC. 
4545 Bissonet Suite #114 
Bellaire, TX 77401 


THE PROGRAMMERS SHOP 


provides complete information, advice, guarantees and every product for Microcomputer Programming. 


Have you reached the limit with 
TURBO? List: $395 


Upgrade to Pascal-2. 

Cut execution time by 200% over TURBO Ours: $359 

lM Cut executable program size by up to 50% 

@ Transport MS-DOS programs to VAX, PDP-11 and 68000 
machines with only minor adjustments, and vice versa 

lB Speed error corrections and save development turn-around time 
with sophisticated error checking and reporting 

®@ Use all of DOS-addressable memory through efficient large- 

a 

o 


Introducing Two New Powerful 
Packages, BlackStar Basic Development 
Tools and "C" Function Library 


BASIC DEVELOPMENT TOOLS features four-in-one 
"automatic programming" tools. Including SCREEN BUILDER, 
B+TREE, HELP MESSAGE SYSTEM and EZ SCREEN POP-UP 
WINDOWS. Can be used separately or together. Compatible with 
Microsoft Quick BASIC and Borland Turbo Basic. Comes with 
220 page manual and two diskettes. 

"C" FUNCTION LIBRARY New ANSI Standard with over 

275 functions. A comprehensive development package for the latest 
"C" Compilers including Microsoft and Lattice. Complete source 
code and demo program, as well as small, medium 


and large memory models are included. Plus =] 


memory model 
Access DOS services and network files t 
Call Microsoft FORTRAN, C, Pascal and assembly routines 


Quicksort Benchmark UPGRADE WITHOUT LOSS -= 
Miroso easy migration path from TURBO with 
Morente compatible strings, equivalent proce: 
dures & access to TURBO graphics 


Pascal-2 gives you more for the dollar! 
You get these extra features included free: 


: : I Interactive source-level debugger 

: mesg = Ms Error walkback to trace errors to their source 
BB Intel CEL87 math library 

BB High-level profiler 


The following are trademarks: Oregon Software, Pascal-2, Oregon 

Software, Inc.; Intel, CEL87, Intel Corporation; MS, Microsoft Corp.; 

Linea METRO UG MOS TURBO Pascal, Borland International, Inc.; PDP, VAX, Digital 
EXECUTION TIME (seconds) Equipment Corp.; MC68000, Motorola, Inc. 


Nt 


350 page instruction manual and three diskettes. 

SPECIAL OFFER! 

$99.00 each, both for $175.00 STERLING 
ORDER TODAY! 1(800) 722-7853 CASTLE 
(213) 306-3020 in California Dorrwanre 


All trademarks acknowledged. 
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PRODUCTIVITY! SCREEN MANAGEMENT SYSTEM 


Embedded SUBSTANTIALLY REDUCE APPLICATION DEVELOPMENT TIME! 

Save valuable time by avoiding the tedious, time consuming process of writing 

screen handling source code. screenplay’s easy-to-use panel painter allows you to 
create I/O panels, pop-up help windows or menu panels which you use in your program. 
FLEXIBILITY IN PANEL PAINTING; FLEXIBILITY AT RUNTIME! 

True screen handling flexibility is yours with screenplay, because you can override 
default panel settings to design practically any type of panel imaginable! screenplay 
continues to provide the flexibility you need during:the operation of your program by 
allowing you to change just about any panel characteristic at runtime. 
PROTOTYPE PANELS BEFORE YOU WRITE CODE! 

With screenplay, you can prototype your draft screens before you write a single 
line of COBOL source code. These can then be reviewed with your boss or your 
customer for final approval, before you start writing source code. 

MORE THAN ONE LINKING OPTION! 

In addition, linking screenplay’s runtime unit is your choice! You can link 
screenplay by interrupt or directly to your application. And if your compiler doesn't 


EXECUTABLE SIZE (bytes) 


SoftProbe II/TX, a High-Level Solution 
for Embedded System Debugging. 


a be 


FEATURES 


BENEFITS 


See allow a direct link, you can take advantage of a dynamic load option for linkin 
@ Source Level Debug @ Debug on Actual Target screenplay to GUn apallcation, 2 y 5 ? 
System FULL CONTROL OVER KEY ASSIGNMENT! 


@ Supports High Level ‘ 
Language Data Types ®@ Debug at High Level 
Language Level 


You can assign practically any keyboard key to serve as a specific cursor function 
and define exactly which keys will return control to your application. screenplay gives 
pe) the power to entirely reconfigure the keyboard for your program. 


@ C-like Command Language i : OWERFUL, ONE-STEP PANEL PAINTING 
with Expression Evaluation @® Mixed Language Debugging screenplay’s panel painting process is a "one-step" approach. There's no need to go 
and Flow Control Facilitates Firmware Testing through a separate process to establish fields on your I/O panel. What's more, you can 


use any ASCII character in your screenplay panels. You also have full control over 
character attributes such as foreground and background color, intensity and blinking. 
EASY PANEL FILE MANAGEMENT! 

Panels are stored in an ASCII file which is compressed to save memory and disk 


® Displays Program Execution LANGUAGE SUPPORT 
Trace in High Level and _————— 


Assembly Languages ec @PL/M @ASM space screenplay’s Panel Management Facility allows you to easily copy panels across 
and within files, rename panels, delete panels, test and print panel details. You can 
@ Friendly User Interface with e even print an image of the panel for your documentation! 
Macros and On-line Help SYSTEMS & NO ROYALTIES / NOT COPY PROTECTED! 
TEM [ SOFTWARE: screen ys pane control rose unit, better Known as ne Pane Cont Facility 
may be linked to your program without paying a dime in royalties. In addition, 
TARGET SYSTEM 3303 Harbor Blvd., screenplay isn’t copy protected to make it even easier-to-use. The Panel Control Facility 
© Any iAPX-86/186 Based C-11, Costa Mesa, CA 92626 alow you te. entra) amnoett every panel characteristic by using parameters. 
: 714) 241-8650 FAX (714) 241-0377 
System with a USART re) (71a) Supports IBM COBOL, Microsoft COBOL, Realia COBOL, Ryan-McFarland COBOL 
@ IBM PC or Compatible. List: $750 Ours: $695 and Ryan-McFarland COBOL 8x; List Price $175 OUR PRICE $155.00 


PROFESSIONAL TOOLS 
FOR PROFESSIONAL 
PROGRAMMERS 


SoftProbe is a registered trademark of Systems & Software, Inc. 
IBM PC is a registered trademark of International Business Machines Corp. 


Call Today for FREE detailed 800-42 1 = 8006 


information or try Risk-Free for 31 days. HOURS: 8:30 A.M. - 8:00 P.M. E.S.T. 5-L Pond Park Road, Hingham, MA 02043 
Mass: 800-442-8070 or 617-740-2510 2/87 
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)O® O @PRODUCT BINGO® 08080 


By Bill Burch 


Each month Product Bingo features the latest in new 
software and hardware products of interest to 
COMPUTER LANGUAGE readers. Send new product 
information to Regina Starr Ridley, Editor, COMPUTER 
LANGUAGE, 500 Howard St., San Francisco, Calif. 
94105. ; 


Optimized FORTRAN 


Microsoft's new FORTRAN Optimizing Compiler v.4.0 of- 
fers increased speed, full ANSI-77 compliance, and the 
Codeview window-oriented debugger. The compiler auto- 
matically optimizes code for speed and compactness dur- 
ing compilation. $450 

Microsoft Corp., 16011 N.E. 36th Way, Box 97017, 
Redmond, Wash. 98073-9717, (800) 426-9400, in Wash- 
ington and Alaska (206) 882-8080 
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Superset FORTRAN 


Lahey Computer Systems has released F77L FORTRAN 
Language System v.2.20, a superset of the ANSI-77 Stan- 
dard with 8X extensions available for $477. 
Lahey Computer Systems Inc., P.O. Box 6091, Incline 
Village, Nev. 89450-6091, (702) 831-2500 
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Escape from FORTRAN 
If you've had enough of FORTRAN, Cobalt Blue is selling 
RTC PLUS v.1.4, a FORTRAN- and RATFOR-to-C translator 
that runs under MS-DOS v.2.2 and later and sells for 
$325. 

Cobalt Blue, 1683 Milroy, Ste. 101, San Jose, Calif. 
95124, (408) 723-0474 
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Fe NE 
Assembly for the Amiga 


Devpac Amiga is a 68000 program development system 
from HiSoft that allows creation and debugging of assem- 
bly language programs for the Commodore Amiga. 

99.95 


Distributor: Apex Resources, 129 Sherman St., Cam- 
bridge, Mass. 02140, (800) 343-7535, in Mass. (617) 
876-2505 
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Enhanced Excelerator 

Index Technology has enhanced Excelerator; v.1.7 of the 
CASE tool supports use of Index’s Customizer software to 
tailor Excelerator’s dictionary and user interface to an or- 
ganization’s design and software standards. Excelerator, 
$8,400; Customizer, $12,500. 

Index Technology Corp., 101 Main St., Cambridge, 
Mass. 02142, (617) 491-2100 
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Conquer the string-manipulation world with MGlobal’s 
Comp Computing Standard MUMPS, an implementation 
$59.95; multiuser version, $450. 
MGlobal, 1601 Westheimer, Ste. 201, Houston, Texas 
77006, (713) 529-4858 
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Laney Systems’ StruBAS 2.0 is a structured BASIC toolkit 
for professional application development with QuickBASIC 
and IBM BASIC 2.0. StruBAS’s preprocessor expands BA- 
SIC to produce a more readable and structured language. 
$495 

Laney Systems Inc., 3 Office Park Dr., Ste. 105, Little 
Rock, Ark. 72211, (501) 225-7755 
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New from Workman 
Workman Associates’ FTL Modula-2 v.1.20 features im- 
proved LONG types, better editor features, and optional 
8087/80287 support. 
Workman & Associates, 1925 E. Mountain St., Pasade- 
na, Calif. 91104, (818) 791-7979 
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Se eal 
LISP library 


Clisp is a full-function LISP library for Microsoft, Lattice, 
and DeSmet C compilers on the IBM PC/XT/AT. The pack- 
age includes source code and sells for $189. 
«<> Drasch Computer Software, RFD#1, Box 202, Ashford, 
Conn. 06278, (203) 429-3817 
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Realia is set to release Realia COBOL v.3, which will in- 
clude RealFILE, a multiuser file-sharing environment. Rea- 
lia’s RealMENU programming shell is currently available 
for $150. 
Realia Inc., 10 S. Riverside Plaza, Chicago, Ill. 60606, 
(312) 346-0642 
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Windows for Data 
Vermont Creative Software has released v.2.0 of Win- 
dows for Data. The new version features an internal de- 
bugging system that traces errors and reports memory 
corruption. PC-DOS version, $295. 

Vermont Creative Software, 21 Elm Ave., Richford, Vt. 
05476, (802) 848-7738 
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© spoken here... Pascal spoken here... 


o ™ o ™ 
High C Professional Pascal 
Do you want to use a C compiler that Do you want to use a Pascal compiler that 
© was chosen by Ashton-Tate for dBASE III® Plus, and e was chosen by Lifetree Software, Inc., for implementing 


CAD Leader AutoDesk for AUTOCAD and AUTOSKETCH Volkswriter Deluxe™ 
“with a twenty percent code savings over Lattice C.” 


serves as a systems and applications language at 


© was well rated in Computer Language, Feb. 86: CAD/CAM giant Daisy Systems Corporation 
“Then there is High C, the most powerful compiler of all...’’ © was well rated in Computer Language, May 86: ‘‘The 
and Br. Dobbs Journal, August 86 clear choice for large-scale programming projects...’’; 
e “would have saved me three weeks of porting time had | and PC Tech Journal, July 86: “‘for team programming 
had High C instead of Microsoft’s new C”’ or for very large projects...stands absolutely alone.” 
Mike LeBlanc, compiler developer, Sky Computers pg. 126 “documentation is certainly the best...a model of 
e ‘is the only C compiler for the IBM PC capable of com- technical clarity.” pg. 112. 
piling NYU’s Ada/Ed compiler’’ e is the “howitzer” of Pascals and “‘could well be the most 
Dave Shields, research scientist, New York Univ. powerful Pascal compiler ever implemented on a 
has a complete run-time library microcomputer” PC Magazine, Oct. 29, 1985, p. 144 


has structure assignment, enum, void... 

supports nested functions as in Pascal 

supports pcc and full K&R C plus some latest, nifty ex- 
tensions from the new ANSI-proposed C standard 


has 8-, 16-, and 32-bit integers; sets up to 64K bits 

has varying-strings of up to 64K characters 

has a full-fledged C macro preprocessor 

has many run-time library additions: UNIX™-like I/O, multi- 


e ‘is the highest quality C compiler for large-scale software ple heaps, interrupts,. . . 
development.”’ Randy Nielsen, Ansa (Paradox) e has all the bit-pushing operators of C 

e “saved 15% of code over five large modules of MultiMate e¢ has many more extensions, getting you half way to Ada® 
relative to Lattice C’’ for a non-Ada price 


David Beauchesne, Multimate International 


Power Tools Power Users 


Each compiler ° generates superb code, with optimizations such as common-subexpression elimination and cross-jumping © sports 
no less than five memory models for the 8086 (Small, Compact, Medium, Big, and Large) e supports a unique implementation of register 
variables ¢ supports the 8087/80287 in native mode, or emulates e supplies three floating-point formats ° generates special instructions 
for the 80186/286 © generates code that runs in 80286 protected mode ¢ gives you hundreds of error and warning messages, help- 


for 


ing you find those subtle bugs before you need a debugger’s help @ lets you overlay data as well as code (when used with PLINK86),---~ 


for substantial space savings e lets you write interrupt routines directly in high-level language lets you get ‘close to the machine” 
with built-in move/scan/compare operations e is supported by equivalent resident and cross compilers for the 80286 (UNIX V.2, Xenix, 
Concurrent DOS 286), 80386 (DOS, UNIX V.3), 68010/20/68881 (UNIX V & 4.2, GEM-DOS™), 32032 (UNIX 4.2), VAX (UNIX 4.2, 
VMS), RT PC, IBM 370,... © contains a multi-modular cross-referencer * produces ROM-able code for embedded applications 
e can talk to those other languages by those other vendors ¢ gives you 64K run-time stack space that can be shared with 
the heap ° is endowed with an amazing number of pragmas (compiler controls) for customization to your application ¢ has 
a compiler start-up profile ¢ supports direct access to MS-DOS; library supports DOS 3.x file-sharing ¢ generates symbolic debugger 
information for use with all known MS-DOS debuggers e allows exec-ing subprocesses ° was designed for professional software 
developers, not hobbyists ° comes with great technical support by a company that specializes in compilers © comes with exten- 
sive typeset documentation © and more... call or write for your information packet today... 


Not recommended for casual use, but for applications needing industrial-strength tools, contact 


Abroad: 

ABC Software, The Netherlands 
Microsoftware, Tokyo 

Grey Matter, United Kingdom 
INCORPORATED Buchdata, Frankfurt 


903 Pacific Avenue, Suite 201, Santa Cruz, CA 95060-4429 
(408) 429-6382 (429-META), TELEX: 493-0879 
Professional Tools Since 1979 


High C V1.3: $495 —on any MS/PC-DOS system— Professional Pascal V2.6: $595 
OEMs: Contact us about porting our professional compilers to your systems. 
TWS: Professional Compiler Developers and competitors, ask about our Translator Writing 


System compiler toolbox; see the review in Computer Language, December, 1985. 
DOS Helper™: Powerful UNIX-like utilities to enhance MS-DOS, for $49.95—included free with 
MetaWare compilers: FIND, TAIL, MV, LS, CAT, UNIQ, FGREP, and WC. 
C Validation Suite: Used by some of our competitors and many others. $2,000/Plant Site 


e MetaWare, High C, Professional Pascal, and DOS Helper are trademarks of MetaWare Incorporated Other trademarks and their owners are: UNIX—AT&T, dBASE 
lll—Ashton-Tate, Volkswriter Deluxe—Lifetree Software, GEM-DOS—Digital Research, Ada-DoD. © 1986 MetaWare Incorporated. 
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SOFTWARE REVIEWS 
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icrocomputers 
have long been 
used by scien- 


tists and engineers for data acquisition 
and number crunching. Serious crunch- 
ing has usually required writing an appli- 
cation in a source language such as APL, 
FORTRAN, or C. 

However, over the past few years a 
number of software packages have been 
released that specialize in equation solv- 
ing and other numerical analysis func- 
tions. Following the popularity of 
TK!Solver, one of the first such pro- 
grams, the number of math packages 
available has increased dramatically. To- 
day a professional wishing to purchase a 
numerical analysis system has a number 
of decisions to make and a considerable 
amount of hype to digest. This review 
tries to help with a survey of Borland In- 
ternational’s Eureka: The Solver, Math- 
soft’s MathCAD, Microsoft’s muMATH, 
Structured Scientific Software’s SolvelT, 
and Universal Technical Systems’ 
TK!Solver. 

For this wrap-up, I spent a couple of 
weeks familiarizing myself with each 
package, using demos, and building sam- 
ple applications. I judged each package 
on its ease of learning, user interface, 
friendliness, documentation, and power. 
In addition, I ran a number of test pro- 
grams, ranging from the solution of si- 
multaneous equations to solving real- 
world applications (such as heat flow, 
viscosity equations, and the solution of 
complex chemical equilibriums). 

Not all the packages were capable of 
providing answers to all the tests. I didn’t 
consider the amount of time required to 
solve the tests the most important mea- 
sure of a product; the time taken to 
structure a problem on the system was 
more important. In choosing a package, 
the main criterion should be whether it 
can perform the functions required. Al- 
though a package may be superb at ma- 
trix applications, if an application 
requires triple integration, matrix appli- 
cations are of no consequence. 


Math on the micro 


By Tim Parker 


Borland International Eureka: 

The Solver 

Eureka: The Solver is a new release from 
Borland reviewed in a beta version with a 
dot-matrix dump of the manual. My 
comments are based on a short period of 
time with this beta version; the full pow- 
er of the product probably remains un- 
touched. 

Eureka has one of the nicest interfaces 
available. The screen is divided into win- 
dows with a command strip across the 
top. Choosing a command drops down a 
submenu with a light bar manipulated 
by the cursor keys to select an item. 
Windows can be resized, moved, and 
changed as required. A simple zoom op- 
tion expands a window to occupy the full 
screen; condensing the window again al- 
lows examination of the other windows. 

The initial window settings are for the 
formula window (for editing), solve win- 
dow (solutions), evaluation window (as- 
sessment of the problem with definition 
of the problem, variable values, and solu- 
tions), and report window (text summary 
for printout). Scrolling in any of the win- 
dows is smooth and easy with the cursor 
keys. A number of hot keys toggle func- 
tions inside Eureka. 

Although the feature was not fully im- 
plemented on my beta version, on-line, 
context-sensitive help is available in a 
pop-up window through the now-stan- 
dard F1 key. Other function keys allow 
files to be saved, new files created, win- 
dows zoomed in and out, and selection of 
the active window. A calculator that han- 
dies formulas can be called up, much 
like the full Eureka package. 

The operating system interface per- 
mits dropping to a DOS shell to execute 
other programs; the interface itself can 
perform DOS file operations and change 
the logged disk drive and directories. If 
the subdirectory that Eureka uses is 
changed while you’re outside the pack- 
age, it can still find itself when called 
with a simple EX7T command. Eureka 
can use a math coprocessor if available 
and works on any 80-column display. 

Eureka is used by first setting up 
equations to be solved with an editor. 
The editor supplied with Eureka appears 
to be identical to Turbo Pascal’s, using 
WordStar commands. Briefly, Eureka is 
much like TK!Solver. Equations are writ- 


ten out, variables defined, and the solu- 
tion process begun. However, Eureka’s 
capabilities are more extensive. It sup- 
ports trigonometric and logarithmic 
functions as well as most statistical and 
financial functions. Inequalities can be 
solved and nonlinear systems iterated. 
Complex polynomials, derivatives, and 
definite integrals are included. Reports 
can be generated to screen or printer or 
captured in a file with a toggle—a fea- 
ture useful for including reports in exter- 
nal documents. If a solution is a 
graphable function, plots of results can 
be made. Unit conversion appears to be 
automatic, although I didn’t test this 
extensively. 

Graphs can be easily generated from a 
function formula with starting and end- 
ing values specified. When a plot is ex- 
ecuted, it appears as a window in the 
center of the screen, in reverse video by 
default. If required, the plot can be 
zoomed to full screen. A nice feature is 
the capability to list values that fit a 
function. For example, suppose you have 
a defined function that’s dependent on 
two variables and want to obtain a list of 
values for one variable given specified 
values for the other. Eureka will request 
a starting value, an increment, and the 
number of points required. Upon solu- 
tion, the program displays a list window 
with the values presented in table for- 
mat. I found this feature very useful for 
testing fits and interpolations. 

Another nice feature is the computa- 
tion of a confidence-level value for each 
solution, allowing the user to determine 
the accuracy of iterative or approxima- 
tion techniques. System variables can be 
set with an option menu, including all 
plot, calculation, and screen parameters. 
A number of worked examples are in- 
cluded in the manual, with corresponding 
files on disk. The examples cover a num- 
ber of real-life problems, including stan- 
dard loan calculation and some from 
first-year physics and chemistry. The 
pull-down menu interface is convenient, 
and most of the program can be used 
without referencing the manual. 

Eureka doesn’t have MathCAD’s mul- 
titude of functions, but it’s not designed 
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for the same audience. Eureka is a very 
clean product, ideal for those who want 
some mathematical analysis capability 
but can do without fast Fourier trans- 


form and gamma functions, for example. 


Its execution and presentation are ex- 
tremely well done and maintain Bor- 
land’s reputation for excellent products. 
At its suggested list price, the program 
should be popular. 


Mathsoft MathCAD 


MathCAD is probably the most unique _ 


of the packages reviewed here. Its ap- 
proach to mathematical manipulation is 


radically different than that of the other 
systems tested. Mathsoft’s package 
quickly became my favorite for quick 
work and projects requiring visual 
impact. 

This product does not employ a lan- 
guage as such. Instead, it is designed to 
emulate the typical engineer’s scratch 
pad. Awaiting the user is a blank screen 
that can be covered with formulas, plots, 
graphs, or text as whim dictates. A 
screen can be routed directly to the 
printer for a true “what you see is what 
you get” function. 

MathCAD is designed for numerical 
analysis and the visual presentation of 
the results; it is used like a word proces- 
sor, allowing free-form entry of equa- 
tions. With MathCAD, you can type a 
series of numbers that formulate an 
equation. The program will automatical- 
ly adjust brackets from round to square 
in varying sizes while dropping denomi- 


BSW-Make 


A practical and efficient 


software configuration manager 


for MS-DOS, VAX/VMS, and VM/CMS 


At The Boston Software Works, we routinely work with a number of different operating 
systems and development environments. One tool we have found to be indispensable is 
BSW-Make. BSW-Make is a complete implementation of the UNIX make utility. It automates 
the tedious task of rebuilding your software after an editing session; BSW-Make does only the 
minimum work required to update your program after a change, saving time and preventing 
missed compiles. 


We carefully constructed BSW-Make to be portable, and have used it successfully under MS- 
DOS, PC-DOS, VAX/VMS, and VM/CMS. We wouldn’t want to start a major software 
project without it, and we think you won’t either, once you’ve tried it. 


Highlights of BSW-Make: 
° Works with any compiler, assembler, linker, or text processor 
° Not copy protected 
° Indirect command file generation facility overcomes operating system command 


length limitations 

Macro facility for parameterized builds 
Syntax compatible with UNIX make 

30-day unconditional money-back guarantee 


MS-DOS 
$89.95 


BSW-Make for MS-DOS runs 
on any MS-DOS machine. It 
requires MS-DOS or PC- 
DOS version 2.00 or later, 
and is shipped on IBM PC 
5% inch diskettes. 


VAX/VMS 
from $395.00 


BSW-Make for VAX/VMS 
runs on any VAX or 
MicroVAX running VMS 
version 4.0 or later. It is 
shipped on 9-track magtape, 
RXS50 diskette, or TK50 
tape cartridge. 


VM/CMS 
call us 


(Available soon) BSW-Make 
for VM/CMS runs on any 
IBM 370-series, 43xx, 308x, 
or 309x system running 
VM/CMS. It is shipped on 
9-track magtape. 


All prices include shipping within the United States and Canada. Foreign orders (except 


Canada) add $10.00 handling; actual shipping cost will be billed. We accept checks, 


MasterCard or VISA, or company purchase order. 


The Boston Software Works, Inc. 


(617) 367-6846 


120 Fulton Street, Boston, MA 02109 
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nators and structuring the equation to 
follow proper mathematical protocol, all 
while the equation is being written. 
MathCAD is distributed on two disks 
with a considerable number of example 
applications, ranging from harmonic os- 
cillators to Lissajous figures. When the 
registration form is returned to Math- 
soft, the company sends a third disk con- 
taining more applications and some 
games. 

The documentation is superb. The 
manual is spiral-bound and neatly print- 
ed with numerous illustrations of screen 
displays and plenty of examples. It is 
well laid out in a pleasing font and in- 
cludes a complete index. The manual is 
written in a very pleasing manner and 
was a joy to read and use. Without 
doubt, this manual is the best of those 
reviewed here. 

MathCAD supports a variety of dis- 
play adapters, including EGA with 
monochrome or color monitors. Hercules 
monitors are automatically sensed and 
necessary adjustments to the display per- 
formed (it is no longer necessary to run 
the HGC program). For monitors that 
can use them, colors can be changed 
from the normal pallette. The default 
setting is white characters on a dark-blue 
background, which is legible and 
pleasing: 

I spent most of my time with v.1.0, but 
received v.1.1 toward the end of my eval- 


uation. The new release adds a consider- > 


able number of functions and makes the 
user interface much friendlier. Like Win- 
dows, the new interface presents a series 
of pull-down menus. The interface is ac- 
tivated by a single keystroke combined 
with the first letter of the submenu to be 
accessed. After that, cursor key move- 
ments select commands. (Mice are not 
supported.) Commands can be abbreviat- 
ed to initial letters of the command se- 
quence, saving keystrokes and time. In 
addition to the new pull-down menu in- 
terface, MathCAD’s previous command 
structure from v.1.0 can be used. 

The number of functions available 
with MathCAD is impressive. Virtually 
all common mathematical needs are met, 
and some of the more esoteric functions 
encountered in calculus and algebra are 
also available. A look at a few of the 
more interesting aspects will illustrate 
MathCAD’s potential. 

MathCAD has the ability to adjust 
the tolerances used in iterative calcula- 
tion routines (for example, MathCAD 
handles differentiation and integration 


APPRENTICE 
PACKAGE 


$ 


Separate Compilation 
w/inter-module typechecking 
Native Code Generation 

Large Memory Model Support 
Most Powerful Runtime Debugger 
Comprehensive Module Library 
Maintainability 

‘Translator from Turbo and 

ANSI Pascal 


WIN A FREE TRIP TO 


fem 


HOMELAND OF MODULA-2 


Return your Modula-2 Registration Card or 
a reasonable facsimile* postmarked between 
March 1, 1987 and May 31,1987 to be included 
in a once-only drawing! 

Grand Prize: One week excursion for 2 in 
Zurich, Switzerland including a guided tour of 
ETH, the University where Modula-2 was 
created by Niklaus Wirth. European custom- 
ers may substitute a trip to Silicon Valley, 
California. 

Second and Third Prizes: LOGITECH C7 
Mouse or LOGITECH Bus Mouse with Paint 
& Draw software—a $219 value, absolutely 


free! 
*Write to Logitech, Inc. for a registration card 
facsimile. 


\ 


: cA ‘Oo CA 


APPRENTICE PACKAGE $99 
Everything you need to begin producing reliable 
maintainable Modula-2 code. Includes the Compiler 
with 8087 support, integrated Editor, Linker, and 
BCD Module. We're also including FREE our Turbo 
Pascal to Modula-2 Translator! 


WIZARDS’ PACKAGE $199 


This package contains our Plus Compiler—for 
professional programmers or for those who just want 
the best. The Plus Compiler with Integrated Editor 
requires 512K and takes advantage of the larger 
memory to increase compilation speed by 50%. Our 
Turbo Pascal to Modula-2 Translator is also includ- 
ed at no extra charge. 


MAGIC FOOLKIT $99 

We've put our most powerful development tools 
into one amazing Toolkit for use with either the 
Apprentice or Wizards packages. Highlighted by our 
Runtime Debugger, the finest debugging tool avail- 
able anywhere, the Toolkit also includes our Post 
Mortem Debugger, Disassembler, Cross Reference 
utility and Version which keeps track of different 
versions of one program. Our MAKE Utility figures 
out module dependencies and automatically selects 
those affected by code changes to minimize recom- 
pilation and relinking. We also provide source code 


of our major library modules for ye to customize— 


or just play with. 


WINDOW PACKAGE 
Now you can build true windowing into your — 


Modula-2 code. Features virtual screens,colorsup- 2 
port, overlapping windows and a variety of borders. 


ROM PACKAGE AND CROSS" 
RUN TIME DEBUGGER 


your PC. 


Turbo Pascal isa registered trademark of Borland Fnternational 
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$299 
For those who want to produce rommable code. _ 
You can even debug coderunningin ROMirom 


Call for information about our 
VAX/VMS version, Site License, University 
Discounts, Dealer & Distributor pricing. 
To place an order call 
toll-free: 
In California: 


800-552-8885 


YE i] Tyantttie spellbinding power q 
S! of LOGITECH Modula-2! 


Apprentice Package $99 
Wizards’ Package $199 
Magic Toolkit $99 
Window Package $49 
ROM Pkg/Cross RTD $299 


Add $6.50 for shipping and handling. Calif. residents 
add applicable sales tax. Prices valid in U.S. only. 


Total Enclosed $ 
MasterCard 0) Check Enclosed 


VISA 


Card Number Expiration Date 


Signature 


Name 


Address 


City State 


Phone 


B LOGITECH | 


LOGITECH, Inc. 
805 Veterans Blvd. Redwood City, CA 94063 
Tel: 415-365-9852 
In Europe: 
LOGITECH SA, Switzerland 
Tel: 41-21-879656 e Telex 458 217 Tech Ch 


In Italy: 
Tel: 39-2-215-5622 


with approximations). For higher preci- 
sion, the tolerance can be changed from 
the default value of 0.001. The number 
of significant figures in a result is in- 
creased by extending the iterative ap- 
proximation. The amount of time 
required for these calculations increases 
with the tolerance required, but the addi- 
tional wait is quite acceptable for all but 
the most extreme tolerance calculation. 
Definite integrals and derivatives can 
be performed with MathCAD as long as 
the limits of the integration or differenti- 
ation are real. The expression to be inte- 
grated or differentiated can be real or 


complex, provided the integrating or dif- 
ferentiating variable is a single variable. 
MathCAD can also perform complex 
contour integrals and multiple integrals. 
Roots of equations can be determined by 
providing an approximate answer as a 
starting point for evaluation. The better 
the approximation, the faster an answer 
is determined. If a root is not deter- 
mined, MathCAD will report that the 
equation does not converge. (This can oc- 
cur in several situations, such as points of 
inflection or discontinuities between the 
guess and the root.) For equations with 
multiple roots, I had to determine wheth- 


Add RealCICS® to REALIA® COBOL 
and your online applications are free to travel to the PC. With RealCICS, 
you don’t have to work nights to get the test time you need. You don’t 

have to buy an XT- or AT-370. You don’t even have to revise the definition tables. 

Realia’s well-known IBM compatibility makes upload/download easy. But 
compiled under REALIA COBOL, your CICS applications will run so fast on the PC 

that you may not want to send them back to the mainframe for production. In 
fact, one user just put a mainframe application on a bunch 
of portables and sent them on the road. 
RealCICS is the ticket. Call us. 


REALIA 


10 South Riverside Plaza, Chicago IL 60606 
Telex 332979 / Phone (312) 346-0642 
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er multiple roots exist and try several ini- 
tial guesses. (The easiest way to 
determine initial guesses and the number 
of roots a function has is to plot it and 
use the intercepts as guesses.) 

One useful facility added with v.1.1 is 
literal subscripts. Previously, MathCAD 
assumed that any subscripts referred to 
arrays. Literal subscripts allow identifi- 
ers to be treated as variables, not arrays, 
and improve the readability of formulas 
dramatically. Statistical functions sup- 
ported by MathCAD include mean, vari- 
ance, standard deviation, correlation 
factor, slope, intercept, error function of 
a Gaussian distribution, and the Euler 
gamma function. Spline interpolation is 
supported by four functions that fit 
curves to straight-line, parabolic, and cu- 
bic curves. Interpolation of the fitted 
curve is supported. Fast Fourier trans- 
forms and their inverses can be calculat- 
ed for both discrete and complex values. 

The printer interface supports escape 
sequences and allows control codes to be 
embedded, giving MathCAD access to 
many unique printer capabilities. I used 
this feature to create special font sizes on 
a laser printer. Special characters such as 
accents, integration signs, and other eso- 
teric mathematical symbols may not be 
supported by the printer’s default char- 
acter set but can be called from a subsid- 
iary character set. Using embedded 
commands, these symbols can be invoked 
from MathCAD. 


MathCAD was a pleasure to use. _.—- 


Tempted by its professional appearance, 
I tried this package first and came to 
view it as the standard against which the 
other packages were judged. MathCAD’s 
free-form design and mathematical pow- 
er is unparalleled. Everyone the package 
was shown to expressed amazement, with 
professional engineers almost justifying 
the purchase of PCs based on the 
scratch-pad approach alone. The general 
public appears to approve too: General 
Electric has licensed MathCAD for all 
its engineers. 

If you manipulate numbers and solve 
equations on a regular basis, this pack- 
age (with a 30-day, money-back guaran- 
tee) should be the first you order. 


Microsoft muMATH 
muMATH is the old-timer in this group. 
Originally released in 1979 for CP/M, 
muMATH is still doing service. Howev- 
er, Microsoft’s package is finally begin- 
ning to show its age. 

muMATH is designed to be an inter- 
active symbolic math utility that can 
perform algebraic and analytic functions. 
It uses a series of defined routines that 
are called by a programming language. 

The muMATH system actually em- 
ploys two parts. muMATH itself is writ- 
ten in muSIMP-83, a language created 
to allow implementation of algebraic sys- 


tems with more versatility than existing 
mathematics-related languages like 
FORTRAN and APL. muMATH acts 
as a front-end to muSIMP, although the 
user can descend to the muSIMP level to 
create more muMATH functions and ex- 
tend the language as required. 

The manual supplied with muaMATH 
and muSIMP is the most disappointing 
part of the package. It is held in a stan- 
dard-size three-ring binder, and the text 
has the quality of a good photocopy from 
a master. An index is supplied, but a 
quick reference card would be greatly 
appreciated. The manual does not meet 
Microsoft’s current high standards in ei- 
ther quality of writing or production. 
Whether this is due to the small number 
of units sold (making a revision impracti- 
cal) or because muMATH is simply 
waiting its turn in‘a list of other products 
to be revised is unknown. Either way, 
new documentation would significantly 
improve my opinion of the product. 

muMATH requires a minimum of 
128K of RAM and will work with any 
version of DOS. CP/M versions are still 
available. muMATH’s precision is limit- 
ed by the computer’s RAM; an upper 
limit of 320K appears to be in effect. 
The muMATH system involves a number 
of modules that are loaded when needed, 
with the main routine required at all 
times. Each module is a muSIMP source 
file (in ASCII) used by the language to 
solve a particular aspect of a problem. 
For example, to perform matrix manipu- 
lations, a MATRIX module is loaded. 
Similarly, if simultaneous equations are 
required, LINEQN must be called. 

Problems that require a combination 
of the modules are solved in steps, with 
each module loaded when required. 
Modules have an established hierarchy 
that may require some modules to be 
loaded prior to a needed module. To use 
the LINEQN routines, MATRIX, AR- 
RAY, and ARITH must all be present. 
Machines with little memory may re- 
quire judicious juggling of routines if 
some problems are to be solved. 

A list of the dependencies and sizes of 
the modules is given in the manual. The 
various modules give an idea of the capa- 
bilities of muMATH. Modules are avail- 
able for: 
eRational arithmetic 
eFlementary algebra 
eEquation simplification 
eEquation solving 
eArray operations 
eMatrix functions 
eSimultaneous linear equation solution 
eAbsolute value simplification 
eLogarithmic and trigonometric 
simplification 
eInverse and hyberbolic trigonometric 
simplification 
eSymbolic differentiation (Taylor series) 
eSymbolic integration 


eFunction limits 

eClosed-form summation 
eOrdinary differential equations 
Vector algebra 

eVector calculus. 

A section of the manual describes the 
modules supplied with muMATH and 
shows the various functions accessible 
under each module and the correct syn- 
tax. Brief examples are provided. 

When muMATH is activated, a ques- 
tion mark prompts the user; either mu- 
MATH commands or an expression to be 
evaluated can be entered. Expressions 
must be terminated by one of three char- 


acters: a semicolon (;) indicates mu- 
MATH is expected to evaluate the 
expression and print the result, a dollar 
sign ($) suppresses the display of results, 
and an ampersand (&) is used to gener- 
ate results in list notation. 

Once muMATH has parsed the ex- 
pression string and decided there are no 
syntax errors, the answer is printed, pre- 
ceded by an at sign (@) and a colon (:). 
For example, at the question mark, en- 
tering 2+5—3 4; (the space between 3 
and 4 indicates multiplication) will pro- 
duce the output @: —J, then another 
question mark. Although this interface is 


- SCREENIO 2.0 - 


The Screen Manager for Realia COBOL. 


-- More Performance -- 
SCREENIO is ideal for Realia COBOL applications. Your screens appear 
instantly. It blows the doors off other screen managers and ACCEPT/DISPLAY! 
-- More Productivity -- 


Screens are no longer a significant factor in COBOL application development. 
Screen design and revision is easy with SCREENIO. It’s an easy to learn and use, 


strictly COBOL approach to screen management, written by COBOL professionals. aan | 


-- More Features -- 


We've thought of everything! Perfect compatibility with Realia COBOL. 
Interactive design with our remarkably easy to use and powerful Panel Editor. 
SCREENIO supports: COBOL Data Field Specifications, Edit Masks, Automatic 
Error Detection, Data Validation, High Speed Video, Window Panels, Hot-Fields, 
Key Redefinition, Foreign Language Capability, Color Control at Runtime, Cursor 
Management, PC Speaker Control, Screen Libraries, and much, much more. 


“is -- More Value -- 
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No Runtime Fees. Superb Support. Automatic Upgrades for the first year. 


-- More Savings -- 


Only $400 plus shipping, or save $100 by ordering SCREENIO and Realia COBOL 
from us. We also offer packages that include Kedit, a great programming editor. 


In a hurry? Most orders are delivered within 24 hours! 


NORCOM 
Post Office Box 020897 
Juneau, AK 99802-0897 


Phone: (907) 780-6464 
Telex: 5106014951 (NORCOM) 
- Amex MC Visa Check - 


Still not convinced? Call us to discuss your application and get a FREE demo disk. 
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MODULA-2 


"When you ene to the pu ee of 
the 90’s, don’t bring along tools for 
languages of the 70's. Switch to 
Repertoire™, from PMI: tools and 
subsystems designed specifically for 
 Modula-2. 


Partial list of utilities included in 
REPERTOIRE": 


* DBMS: insertion, deletion and 
retrieval of keyed records, garbage 
collection and recovery of damaged 
files; variable-length records and fields, 
data and index stored together, 
convenient storage/ retrieval of linked 
lists and unstructured text; nested 
fields; interactive file-searching 
expressions. 


* Screen Design/Display System: Much 
more than a windowing system. Design 
full-color and/or monochrome screens, 
forms, menus, etc. in your own editor. 
Screens obtain and check input, provide 
help and scroll within windows. Built- 
in natural language analysis system. 
New, with Release 1.4: Input text 
wraps and scrolls in multi-line fields. 


* Thoroughly-indexed, 300-page manual. 


* Full Modula-2 source code (over 
600K); won't chain your programs to 
one machine or operating system. 

* Versions for Logitech and other 
compilers. 


Over 400 Routines! 


$89 
Only 


OPTIONS: 

* ModBase: an alternate DBMS fully 
compatible with Ashton-Tate’s dBase 
IH; create and access dBase III files 
from Modula-2, and vice-versa; disk- 
based B+ Tree Indexing system allows 
files with billions of records. 

Includes full source code. « « 589 

* Multi-Tasking Support System: 
Scheduler; Fast-Interrupt Handler, 
Multi-Tasking drivers for 2 serial 
ports, keyboard, printer. 249 

VISA/MC 


Includes full source code » « 
AMEX/COD/PO 
aa : (503) 777-8844 
BIX: pmi 
Compuserve: 74706, 262 

The leading supplier 
_of Modula-2 soft- 4536 SE. 50th 
ware components. Portland, OR 97206 
_ Gall for free demo & documentation disk! 
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not remarkably high-tech by today’s 
standards, you can quickly adapt to it. 
Each answer is accompanied by a beep 
from the computer, although this can be 
turned off with a simple command. If an 
error is detected by the parser, the mes- 
sage Syntax Error! appears, usually 
with a short description indicating the 
source of the error. 

Logical statements can be entered in 
the same manner as mathematical ex- 
pressions. The statement APPLE = OR- 
ANGE; will produce the answer FALSE. 
An application is generated by creating a 
series of statements that define the prob- 
lem and having the system perform the 
solution of the final equation based on 
the previously defined equations. Appli- 
cations can be saved as memory-image 
files and reloaded when needed. 

All muMATH and muSIMP com- 
mand primitives are specified in upper- 
case. This practice may require a little 
adjustment by those who are used to C 
or other systems that use lowercase pre- 
dominantly, such as XENIX or UNIX. 

The muSIMP language itself is inter- 
esting to work with and allows a user to 
customize the muMATH routines. mu- 
SIMP is based on LISP and approaches 
programming from the same perspective. 
A LISP programmer would have little 
difficulty adjusting to muSIMP. (The 
manual rather flamboyantly suggests 
that muSIMP can be used to program 
artificial intelligence applications. While 
this is certainly true, it is not the ideal 
use for the product.) 

muMATH supplies an interactive les- 
son that introduces the system to a new- 
comer. The lessons cover a fairly broad 
selection of problems and illustrate the 
use of muMATH. Once the initial mate- 
rial is mastered, the lessons continue 
with explanations of the muSIMP pro- 
gramming language. 

In use, muMATH is easy to learn, 
partly due to its-lack of a sophisticated 
interface and the language’s lack of pow- 
er. I did need to refer frequently to the 
manual at first to ensure that syntax was 
consistent. 

Although muMATH can be used to 
solve routine mathematical problems, I 


wouldn’t recommend tackling anything 
complex because of the package’s awk- 
wardness. One of my standard test appli- 
cations was a heat flow equation 
involving a complex sequence of calcula- 
tions. muMATH eventually handled the 
problem, but the amount of time re- 
quired to set up the equations and com- 
plete debugging was almost twice that of 
the other packages. Customizing the 
package with muSIMP did help. Howev- 
er, the time required to program the 
needed muSIMP functions means that 
customizing is only appropriate for large- 
scale applications with routines that are 
used often. 

muMATH and muSIMP were innova- 
tive and powerful when they were re- 
leased almost eight years ago, but they 
are aging (and not very gracefully). The 
lack of a friendly interface, the mediocre 
documentation, and age all count against 
these two. muMATH has failed to keep 
up with the PC’s increasing abilities and 
the development of similar, more sophis- 
ticated packages. Considering its compe- 
tition, I find it difficult to recommend 
purchasing muMATH. If Microsoft were 
to redesign the product, it might be a 
different story. Unfortunately, at the sug- 
gested list price the muMATH/muSIMP 
system is an anachronism. 


Structured Scientific Software 
SolvelT 
SolvelT is a relatively new package that 


unfortunately doesn’t quite live up to its-—~_ 


competition. My overall impression is 
that SolveIT began as a Hewlett-Pack- 
ard RPN calculator that was converted 
to the PC with full-screen support and 
some fancy functions. 

The distribution disk is accompanied 
by a 65-page manual in a full-size, three- 
ring binder. Although nicely printed, the 
manual is extremely confusing. It is writ- 
ten as a combination tutorial and refer- 
ence, an organization that resulted in 
several frustrating glances at the index, 
trying to track down references. The 
style of presentation seems ideal for a 
novice computer user, with titles like 
“OK, but what do they do?” throughout 
the manual. For the intended audience of 


Math packages and manufacturers 


Eureka: The Solver—$99.95 
Borland International Inc. 
4585 Scotts Valley Dr. 
Scotts Valley, Calif. 95066 


muMATH—$300 
Microsoft Corp. 
16011 N.E. 36th Way 
P.O. Box 97017 


TK!Solver—$250 

Universal Technical — 
Systems Inc. 
1220 Rock St. 


(408) 438-8400 Redmond, Wash. 98073 Rockford, Ill. 61101 
(206) 882-8088 (815) 963-2220 

MathCAD—$249 

Mathsoft Inc. Solvell—$79 

One Kendall Square Structured Scientitic Sottware 

Cambridge, Mass. 02139 P.O. Box 7011 


(617) 577-1017 


Bend, Ore. 97708 
(503) 389-1847 


PC/vr 


UNIX’s VI Editor Now Available For Your PC! 


Are you being as productive as you can be with your 
computer? An editor should be a tool, not an obstacle to 
getting the job done. Increase your productivity today by 
choosing PC/VI — a COMPLETE implementation of 
UNIX* VI version 3.9 (as provided with System V 
Release 2). 


PC/VI is an implementation of the most powerful and 
most widely used full-screen editor available under the 


More Common Lisp features in less space 
for less money than any other IBM-PC lisp. 


@ MSDOS portable UNIX operating system. The following is only aint of the 
: power behind PC/VI: y 

a Bignums, 8087 support e Global search or search and replaté wig regular 

@ Multidimensional arrays expressions 


e Full undo capability 

e Deletions, changes and cursor positioning of character, 
word, line, sentence, paragraph, section or global basis 

e Editing of files larger than available memory 

e Shell escapes to DOS 

e Copying and moving text 

e Macros and Word abbreviations 

e Auto-indent and Showmatch 

e MUCH, MUCH MORE! 


Don't take it from us. Here’s what some of our customers 
say: “Just what I was looking for!”, “It's great!”, “Just like 
the real VI!". “The documentation is so good I have already 
learned things about VI that I never knew before.” — IEEE 
Software, September 1986. 


PC/VI is available for IBM-PC’s and generic MS-DOSt 
systems for only $149. Included are CTAGS and SPLIT 
utilities, TERMCAP function library, and an IBM-PC specific 
version which enhances performance by as much as 
TEN FOLD! 


PC/TOOLS’ 


What makes UNIX so powerful? Sleek, Fast, and 
POWERFUL utilities! UNIX gives the user not dozens, but 
hundreds of tools. These tools were designed and have 
been continually enhanced over the last fifteen years! Now 
the most powerful and popular of these are available for 
your PC! Each is a complete implementation of the UNIX 
program. Open up our toolbox and find: 

e BFS e DIFFH e OD 

e CAL e DIFF3 e PR 

e CUT e GREP e SED e WC 
e DIFF e HEAD e SEE 


All of these for only $49.00; naturally, extensive 
documentation is included! 


PC/SPELL 


@ Full Common Lisp package system 

@ Full set of control primitives. 

@ Keyword parameters, macros 

@ Save/restore full environments for speed 


@ STEP, TRACE, BREAK, DEBUG, ADVISE, 
APROPOS 


@ Roll-out frees space for invoking MSDOS 
commands 


lQCLISP PACKAGE $300. 


fa Integral Quality 
P.0. Box 31970 
Seattle, Washington 98103 
(206) 527-2918 


IQLISP 


Now with a compiler. 


LISP 
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@ Compiler comes with source 


w Compiler cuts execution time 50-75%, 
program size 60-80% 


@ Multidimensional arrays 

@ Floating point, bignums; 8087 support 
@ Macros 

@ Color graphics 

@ Multiple display windows 

@ Assembly language interface 

@ Available for IBM PC or TI-PRO 


lOLISP PACKAGE $270. 
INCLUDES COMPILER 


@ VISA and Mastercard accepted 
@ Generous update policy . 
_‘M Attractive educational license 
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Why settle for a spelling checker which can only 
compare words against its limited dictionary database 
when PC/SPELL is now available? PC/SPELL is a complete 
implementation of the UNIX spelling checker, renowned 
for its understanding of the rules of English! PC/SPELL 
determines if a word is correctly spelled by not only 
checking its database, but also by testing such 
transformations as pluralization and the addition and 
deletion of prefixes and suffixes. For only $49.00, PC/SPELL 
is the first and last spelling checker you will ever need! 

aaa 
Buy PC/VI and PC/TOOLS now and get PC/SPELL for 
only $1.00! Site licenses are available. Dealer inquiries 
invited. MA residents add 5% sales tax. AMEX, MC and Visa 
accepted without surcharge. Thirty day money back 
guarantee if not satisfied! Available in 8% 544” and 34” 
disk formats. For more information call today! 


*UNIX is at trademark of AT&T #MS DOS is a trademark of Microsoft 


CUSTOM SOFTWARE SYSTEMS 
P.O. BOX 678 * NATICK, MA 01760 


617 © 653 ¢ 2555 


CIRCLE 68 ON READER SERVICE CARD 


scientific and engineering personnel, 
however, it seems out of place. A well- 
written, descriptive manual would be 
more appropriate. 

For the most part, I ignored the man- 
ual and used experimentation as my 
guide. The package’s capabilities are in 
the realm of simple mathematics. No ad- 
vanced functions other than trigonomet- 
rics are available. Graphics are 
supported in a simple format but require 
a graphics adapter. An 8087 or 80287 
should be used if available. Integration 
using Simpson’s, Romberg, midpoint 
Romberg, and midinfinity Romberg ap- 
proximations can be performed, as can 
polynomial regression to the sixth order. 
Using SolveIT is a minor headache. The 
simplest mathematical functions require 
infernal keystroke sequences that become 
tedious and annoying. The system makes 
extensive use of function keys for almost 
every system function, using them in 
conjunction with the Alt, Shift, and Con- 
trol keys. 

As a calculator, SolveIT is quite rea- 
sonable. Forty functions are available at 
each screen level and are programmed on 
the function keys. True RPN emulation 
is available with stack tracking and reg- 
ister displays (up to 2,000 memory regis- 
ters and 12 stack registers). SolveIT can 
be programmed in much the same way 
as an HP calculator and the program 
steps saved, single-stepped, and break- 
pointed as required. 

SolveIT is a powerful calculator pro- 
gram. In that capacity, it is far better 
than most I’ve encountered, but the poor 
manual and function-key set-ups made 
using it less than pleasurable. 

Since SolveIT was reviewed, Struc- 
tured Scientific Software has released 
v.1.4. According to the manufacturer, 
this release includes an ordinary differ- 
ential equation solver, complex variable 
mathematics, and the ability to sketch 
functions of a complex variable. The new 
version is said to have over 200 numeri- 
cal analysis options and handles limits 
and differentiation of functions. Docu- 
mentation that includes solved problem 
examples has also been added. 


Universal Technical Systems 
TK!Solver 

TK!Solver is one of the two veterans in 
this group. Although not as old as mu- 
MATH, TK!Solver has been available 
for several years in a variety of 
reincarnations. 

Universal Technical Systems handles 
the newly released v.1.6. The overall de- 
sign of TK!Solver v.1.6 is the same as its 
predecessors but features a few improve- 
ments. The most striking are the use of 
full-word command prompts instead of 
single letters and a dramatic improve- 
ment in speed—four times that of an 
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earlier version. The dropping of copy 
protection is a welcome change, and the 
addition of an JF...THEN structure has 
increased the power available to users. 

The manual is the standard IBM-sized 
binder with several hundred pages of 
neat print. Plasticized index tabs divide 
the documentation into logical sections. 
A quick-reference card accompanies the 
single distribution disk. The manual has 
improved with each of the several revi- 
sions it’s been through. The instructions 
are well written, and examples illustrate 
the subjects under discussion. 

The manual is divided into two sec- 
tions: a general introduction to 
TK!Solver and a reference section. The 
manual includes an index, and on-line 
help‘is available, although it is not con- 
text-sensitive. 

TK!Solver uses a series of screens for 
variable and rule definition, plotting, and 
other functions that can be accessed indi- 
vidually or with split-screen windowing. 
A total of eight screens are available 
with different capabilities, but most ap- 
plications will use only a few. 

The rule screen is where a model’s 
equations are described using variables 
initialized with the variable screen. (The 
simplest models will use only these two 
screens.) A unit screen handles conver- 
sions of units. A global screen sets de- 
faults for the system (for such things as 
printers) and allows the program to be 
customized to an extent. The list screen 
holds lists of values in use, while the user 
screen describes user-defined functions. 
The two remaining screens produce ta- 
bles of data or plots. 

Solving a problem with TK!Solver is 
not difficult. Suppose we want the an- 
swer to a simple equation, such as the fi- 
nal velocity of an object accelerated over 
a period of time. The equation is first 
written out descriptively using variable 
names, for example: vfinal = vinitial + 
acceltime. Each-variable is listed on the 
variable screen as it is used in the equa- 
tion. The variable screen has locations 
for units, an input value supplied by the 
user, and output values calculated by the 
program. If three variables are given in- 
put values and the solve command (an 
exclamation mark) is entered, an answer 
for a remaining variable appears in the 
output column next to that variable. If 
an equation uses a constant (such as the 
acceleration due to gravity), the constant 
is defined in the equation screen with a 
simple statement, such as g = 9.8. Mul- 
tiple interdependent equations can be 
defined. 

Continuing with our simple system, if 
we want to solve simple movement equa- 
tions involving time, velocity, and accel- 
eration, the four or five equations 
necessary to determine solutions given 
any set of defined variables (which can 
themselves be given as equations in the 
variable screen) can be listed. The- pro- 


gram will solve correctly for the un- 
known quantities. If a solution is not 
possible due to insufficient input varia- 
bles, a message states so. A subscreen of 
the variable screen is available to provide 
users more power; an approximation for 
a variable requiring iterations can be 
supplied at this level. 

If units are defined in the units screen, 
the program will automatically do unit 
conversion. The unit screen has four col- 
umns: unit to be converted from, unit to 
convert to, multiplication factor, and off- 
set to be added. For example, conversion 
of Farenheit to Celsius requires multipli- 
cation by 1.8 and addition of 32. Units 
can be called anything, but it makes 
sense to use standard notations. 

Plots generated by TK!Solver are 
crude in comparison to other reviewed 
products’ graphics capabilities. The 
graphs are done with ASCII characters, 
using standard ASCII symbols like aster- 
isks-‘and pound signs for data points. The 
axes are crudely drawn. If you need a 
graph, a graphing package is a necessity. 

TK!Solver solves problems in two 
ways. A direct solve relies on straightfor- 
ward variable substitution; an iterative 
solution uses more advanced methods. 
The direct-solve approach is usually ade- 
quate for most simple equation systems, 
although there are exceptions. For exam- 
ple, in direct-solve mode, if the equation 
X*X*X=Z is used to solve for X using 
Z, an error results. If the equation is 


rewritten 3X¥=Z, TK!Solver will give a. ~~ 


solution. 

The basic rules for direct solving are 
that the unknown variable appears once 
and all other variables have defined val- 
ues. The unknown variable cannot be the 
argument of a function that lacks a 
unique inverse, which applies to func- 
tions such as absolute value. If these cri- 
teria can’t be met, an iterative solution is 
necessary. An iterative solution usually 
requires the user to provide an initial 
guess at the value of the missing 
variable. 

Because it’s not very complex, 
TK!Solver is easier to learn than most 
packages. It lacks many of the more ad- 
vanced mathematical functions other 
packages offer. Instead, TK!Solver con- 
centrates on solving straightforward alge- 
braic equations. TK!Solver is best suited 
for users who need only occasional access 
to advanced functions and don’t want to 
learn a programming language to use 
them. TK!Solver’s main asset is its ease 
of use and learning, but it lacks graphics, 
advanced commands, and the power to 
do anything more than simple, substitu- 
tional mathematics. 


The final tally 
Of the packages discussed here, only 
MathCAD stands out. From its approach 


PROGRAMMERS! 
THE Too_Ls You NEED 
AT A PRICE YOU’LL LIKE 


Supports all index file operations. Very quick 
sequential or random access, duplicate keys, multiple 75.00 
indices, fixed and variable length data records are all supported. 


Works on top of BTree to provide a simple, yet 
powerful application program/file system interface. 40.00 
Complex filesystem manipulation becomes a snap. Provides the power 
of a database manager with the flexibility of a programming language. 


Finally, a completely device independent printer library! 
Ip drives any printer as accurately as possible and allows easy access to 75.00 
its most sophisticated features. Multiple fonts, multi-column output, complex margin 
formatting, and much more. Pays for itself the first time it’s used. 


The ultimate ‘make’ utility. We couldn’t find a good one, so 
we wrote a great one. Has all kinds of powerful features including wild 59.00 
card filename expansion, nested macros, and multiple dependency and rules defini- 
tions. Ready to go for MS-DOS; C source is there if you use another operating 
system. 


Combine & Save: BIree + ISAM + Ip 149.00+ snake 199.00 


Each product includes a typeset manual, example programs, and complete C source Ss SUL Drive 
code that runs on any operating system. Softfocus products may be incorporated into akville, Ontario, Canada 
applications royalty-free. L6L 2J5 


Credit card orders accepted. Visa, M/C, Amex. Dealer inquiries invited. (416) 825-0903 
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JACK™ The Resident Program Developer’s Kit. 


JACK™ contains everything you need to create your own RAM resident software without the headaches of memory 
management, windows or DOS re-entrancy. 


JACK™ FEATURES: 


Virtually any C or ASSEMBLER program can be made memory resident without any modification to the existing 
source code. All you have to do is link your program with our library. 


Screens are automatically saved to conventional memory [or the expanded memory of an Intel Above Board if 
present] when popping up and restored upon popping down . 


DOS function calls and disk I/O within your memory resident program can safely be used and JACK™ does not 
make any use of undocumented DOS calls to solve the DOS re-entrancy problem. 


All programs developed with JACK™ peacefully coexist amongst themselves and with the many popular pop-up 
utilities from other developers. 


CrackerJack would like to introduce BEYOND", a library of memory management and service routines for the Intel Above 
Board. Now all of your programs can take advantage of expanded memory. With our library and Intel’s ABOVE Board, your 
programs can go ABOVE and BEYOND™ their normal limitations. 


To Order, please send $199.95 [US] + S/H for JACK™ or $49.95 [US] + S/H for BEYOND™ by certified check or 
international money order to: 


Crackerjack Microsoftware Corporation 
200 Bay Street PO Box 86 

Toronto, Ontario M5J-2J2 

Canada 


[essen ea) 
(416) 865-9621. 


Please Note: When ordering, please specify either the Assembler version or C version of JACK™ and indicate the vendor and 
release level of your compiler. 


JACK™, CRACKERJACK and BEYOND are registered trademarks of CrackerJack Microsoftware Corporation, Intel is a registered trademark of Intel Corporation, Microsoft and MS-DOS are 
registered trademarks of Microsoft Corporation. 
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to equation solving to its power, Math- Although I had only a short while to For the casual user who needs only to 


CAD reigns as the best of the bunch. test Eureka: The Solver, it appears to be solve routine equations, TK!Solver is 

The manufacturer’s support of the prod- of the same caliber as MathCAD. The easy to learn. | 

uct is complete; the entire MathCAD difference between the products is in 

program (appearance, support, function, their intended audiences. I expect most Tim Parker is a systems programmer 

and utility) is professional quality. engineers and scientists will prefer Math- for Total Automation in Ontario, Cana- 
CAD’s free-form approach while those da and the public domain software col- 


not requiring its level of computing pow- umnist for COMPUTER LANGUAGE. 
er will prefer Eureka. 


Representative sampling of functions and features 


= 6 < 
iS —= 
° 2 & Ss -5. = oi 2 £ 
o | & ° Se |e ee So is (EE) BI x 24 3 
Product and g {2 i2 (8 |s @|2 s2).8|.3/¢ 3 bSio8ie | lz Ee A 
manufacturer 5 +e] 8 is 2 oS 2 2S eo 23/2 |§ S2les| =f lez S E le 
E18 | PpPisPlie | 2 SPFisPssiS |G BsBeis ESI Sf OCPis $F. 
Brylemad Iseenctzena! @il2tif& IEEITE 1G | f BolsisSla |= WEwMWElo 5616 Sela 
Eureka: The Solver 2 aS y y y Vee ay y y y oe ey y y y y 
Mathsoftt 
MathCAD YoY ee See Vines 2 ee en gee Vs 2) eee eee Vy 
Microsoft 
muMath y y y y y y y y y aes eee eg) PS ee em n n Qn 
Structured Scientific 
Seftware SolvelT n n y y y i) y Aes eee ry n n n n eg al n 
Universal Technical 
Systems TK!Solver ay ye a ae a ay ey n 
1. Feature not directly accessible directly; must be worked around. 
2. Only ASCII or simple graphics capabilities available. 
Table 1. 
Ratings of tested packages 
med Documentation | r User interface 4 
< 
s 6 6 
3 = 5 ~ o : © =%s os Os 2 
Product and 3 S Q Of Q o% 35 a? of a 
manufacturer 3 @ Q og © a> 22 ° 3 25 2 
Po 3 a 35 = 26 SE ao Zo 6 
Borland International 
Eureka: The Solver —! —! —! E E E VG E E 
Mathsoft aes 
MathCAD E E E E VG VG E E VG E 
Microsoft 
~ muMath G G P G P P Pe G P N/A 
Structured Scientific 
Software SolvelT P 2 SG G G G G G P E 
Universal Technical 
Systems TK!Solver VG VG E E VG VG VG G E P 
2 = Poor 
G = Good 
VG = Very good 
E = Excellent 


N/A = Not applicable 


1. The manual was not available at review time. 
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the dBx” Translator 


C from dBASE II, III, IIJ+ programs 


Move to UNIX, XENIX, QNX, MAC, AMIGA 
Faster, more reliable IBM PC programs 
Supports multi-user and network 

Run your code on any standard C system 
Know dBASE? Learn C easily. 

Priced from $350; available from distributors 
Includes full screen handler library 

Supports a choice of C database managers 


from (ZX) Desktop Ai 


1720 Post Road East, Westport, CT 06880 
Telephone: 203-255-3400 °Telex: 6502972226MCI 
MCIMAIL-DESKTOPAI 


dBASE Ie a trademark of Ashton-Ta dBx Ie a trademark of Desktop Al 
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Along With Your Computer, Your Time C Ze )) 
is the Most Important Thing You : Oy 
Own. . .So Why Waste It? 


Quilt Programmer Productivity 
Tools will help you manage your 
software projects and get control 
of your time! 


sRMs™ 
Software Revision Management System 


=Full Featured Revision Control System | =Controls the rebuilding of even the most 
=All Versions stored in a Single ASCII File | complex systems 
=Support for Unlimited Libraries = Revlieves the developer of remembering which 
=Support for all programming languages modules need to be rebuilt based on recent 
=Allows you to use your current compilers | changes, how to rebuild them, and in what 
and editors without order to rebuild them 
=Windowing Shell interface to simplify use] Works with most compilers, assemblers, and 
=-MERGE facility to consolidate different linkers 
development paths easily, while pointing | -Supports full macro definitions, UNIX make- 
out conflicting areas file compatability, recursive invocations, and 
=Full audit trail tracking and reporting on | command line parameters 
all library components =Interfaces completely with SRMS, providing 
-Handles big programming projects easily | you with a complete set of productivity tools 
=Full DOS Pathname and Environment to handle any size project 
Variable Support Requires DOS 2.1+ 
Requires DOS 2.1+ 


SRMS Version 8.0.......ccscseeeeeee $185 | QMAKE Version 1.2......cccsessseseseee $99 
SRMS + QMAKE ..... 


NEW ! TXT Tools 
QSE - Quilt Text Stream Editor 
QSRCH - Quilt File Search Utility 
UNIX GREP) 
QDIFF - Quilt Windowing File Difference Utility 


TXTTOOLS Version 1.0.........:0--ss000 $85 


7048 Stratford Road 
Woodbury, MN 55125 


COMPUTING (612) 739-4650 


Volume Discounts and Dealer Inquiries Welcome 
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Intelligent Program Generation Utility ~ |. 


INTRODUCING 
THE SURE-FIRE WAY 
TO TAKE COMMAND OF 


MS-DOS 


INTRODUCING 
COMMAND PLUS 
ONLY $79.95 


Now you can take command of MS-DOS with Command 
Plus, the programming shell and command processor that 
replaces COMMAND. COM in Versions 2.0 and above. 


For example, Command Plus’ aliasing function isis you 


create fast, memory resident macros, while the history com- 
mand lets you use the cursor keys to recall, edit and exe- 
cute commands that you ran up to 48 commandlines ago. 

What's more, Command Plus also equips you with 
Script, a batch processor that’s easy to learn and 
unbelievably powerful. 

In short, Command Plus means that you can now pro- 
gram easily and efficiently in the familiar DOS without 
having to learn UNIX. 


At only $79.95, plus shipping and handling, the price of 
Command Plus is pretty neat, too. 

So, if you want a sure-fire way to take command of DOS, 
or if you want more information about Command Plus, call 
us at (800) 992-4ESP. !n California, call (213) 390-7408. 
VISA and MasterCard accepted. 


(800)992-4ESP (213 )390-7408 


11965 Venice Boulevard 
Suite 309 
Los Angeles, CA 90066 


MS-DOSis a registered trademark of Microsoft Corporation 
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Parallel Programming for “C” 


INTERWORK 
A Concurrent Programming Toolkit 


Interwork is a “C” program library which allows you to write 
your programs as a set of cooperating concurrent tasks. Very 
useful for simulation, real-time applications, and experimenta- 
tion with parallel programming. 


FEATURES 
Supports a very large number of tasks (typically more than 
100) limited only by available memory. Low overhead per 
task results in very fast context switching. 
Provides a full set of inter-task communication (ITC) 
facilities, including shared memory, locks, semaphores, 
blocking queues, and UNIX*-style signals. Also has building 
blocks for constructing your own ITC facilities. 
Handles interrupts (DOS version) and integrates them into 
task scheduling. Supply your own interrupt handlers or 
block tasks on interrupts. 
Lets you trace task switches and inter-task communication. 
Comes with complete documentation including a user's 
manual and reference manual of commands. 


Interwork is available for the following systems: 


° 


° 


Hardware Operating System Price 
IBM PC, XT, AT. PC-DOS 2.0 or later $129 
IBM PC AT XENIX* $159 
DEC VAX; SUN UNIX 4.2BSD $249 


PC-DOS version is compatible with DeSmet, Lattice, and 
Microsoft C compilers. i 
Please specify hardware and operating system when order- 
ing. Shipping and handling included; COD orders add $2.50. 
Send check or money order to: 


AN Block Island Technologies 

Innovative Computer Software 

13563 NW Cornell Road, Suite 230, Portland, Oregon 97229-5892 
(503) 241-8971 


*Trademarks: UNIX, AT&T Bell Laboratories, Inc.; XENIX, 
Microsoft, Inc.; VAX, Digital Equipment Corporation 
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Professional Programming Products 
by BC Associates 


% 
é 


ann 
VISA 
z= 


<" Pc-WRITE™ (v2.17) word processor 


in every order ! 


CALL TOLL FREE 1-800-262-8010 for more information 


Tools for Microsoft™ MASM. C. PASCAL. FORTRAN. 


ASMLIB™ 

The Programmer's Library™ 
* A set of over 210 assembly langauge subroutines which are directly 
CALLable from your C, PASCAL, FORTRAN, or Assembly Language 
program. 
* WINDOWing functions allow 64 overlapping windows and 256 
display pages. 
* VIRTUAL FILE handling allows 256 disk files to be open regardless of 
any DOS limitations. 


* GRAPHICS on your EGA, CGA, or herc. monochrome with full text 
generated in all modes. 


* FLOATING POINT mathematics with 8087 support and emulation. 
* TRIGONOMETRY functions at your finger tips. 


* INSTALLABLE programs have been made easy by using ASMLIB: Your 
programs may even call DOS. 


INTERRUPT DRIVEN ASYNCHRONOUS communications functions. 
Full SOURCE CODE is provided FREE OF CHARGE ! 
315+ page typeset reference manual with bookshelf binder. 
NO ROYALTIES for your applications. 
FREE Updates for 1 year, and unlimited phone support ! 
Plus much, much more ! 

Only $149.00 (list price) 


NET-TOOLS™ 
Network Programming Tools 
* NET-TOOLS gives your program immediate access to ANY NETBIOS 
compatible network system. Written in assembly langauge, and 
directly CALLable from Microsoft C, PASCAL, FORTRAN, LATTICE C, or 
Assembly Language. 


* Redirect local devices easily with a single function call. 


* Share (serve) devices on the network so other users can tap into 
them. 


* Send and Receive entire disk files with error detection and 
automatic retries on errors. Disk files of any length may be sent from 
one user to another. 


Send and Receive simple messages. 
Add or Delete names in the local name table. 
CALL and HANGUP sessions simply and easily. 
SPOOL print files to a network printer. 
FULL SOURCE CODE provided FREE OF CHARGE ! 
FREE Updates for 1 year, with UNLIMITED PHONE SUPPORT ! 
Typeset reference manual with bookshelf binder. 
NO ROYALTIES for your applications. 
Plus much, much more ! 
Only $149.00 Complete (list price) 


IS e.  EP OE eR DF bE 


For more information, CALL TOLL FREE 1-800-262-8010 (in calif. dial (714) 526-5151) 


BC Associates 
3261 N. Harbor Bivd., Suite B 
Fullerton, CA 92635 


(714) 526-5151 


TOLL FREE 1-800-262-8010 (outside CA only) 


WHY WAIT ? ORDER YOURS TODAY 
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-MacNosy 


System requirements: 
Macintosh or Mac/XL, 512K 
minimum 

Price: $90 (includes 
membership to Delphi 
information service 

Available from: Jasik 
Designs, 343 Trenton Way, 
Menlo Park, Calif. 94025, 
(415) 322-1386 

Support: On-line support 
and updates available 
directly through salle 
updates also available by 
mail with original disk; 
upgrade to v.3 is $50 


In my mind, the term “disassembler”’ 
usually conjures up images of quirky and 
literal programs that read application 
code and produce copious amounts of op- 
codes as output. Even when you know 
your stuff, reading uncommented op- 
codes is very time-consuming, and you 
usually wind up guessing what the au- 
thor intended the code to do. 

Using a disassembler is also controver- 
sial: you are literally peering into the 
copyrighted stuff fortunes are made of, 
often to borrow an idea or two. Sure, the 
best books have plenty of examples, but 
there’s nothing like seeing how the pros 
do it, right? Besides, how else do you de- 
tect and prove that a syntax bug has 
been introduced in a compilation of your 
correct code? 

Whatever your reasons are for using a 
disassembler, on the Mac MacNosy is 
possibly the best. MacNosy takes a Mac 
application and helps produce an anno- 
tated assembler source code listing, com- 
plete with cross-references, resources, 
macros, and tables. 

Version 1 of MacNosy was well writ- 
ten but used a UNIX-like interface that 
many inexperienced Mac programmers 
found difficult. Steve Jasik, the author, is 
not one to sit still—he revised the pro- 
gram to incorporate some of the standard 
Mac interface in 2. Other enhancements 
in v.2 were the ability to decode the 
newer 128K ROM Toolbox, list parame- 


ter blocks and local variables, and pro- 
duce .MAP files for other assembly 
programs. 

MacNosy uses a series of tables with 
the 68000 traps and Mac system varia- 
bles to compile a list of procedures, local 
variables, data blocks, and resources of 
the application being dissected. Click on 
a procedure name and select the display 
option and you see the assembly code for 
the routine. Output of the interpreted 
ROM, for example, reads like the assem- 
bly examples of Inside Macintosh, com- 
plete with the full Toolbox function and 
variable names. If you click on a variable 
or procedure name and select the Jist 
refs option, a list of all references to the 
name is produced. You can continue in 
this manner until the specific usage of a 
variable or procedure is ascertained. 
Comments about code can be inserted at 
any point. Anything done in a session 
can either be written to a text file or 
have the commands stored in a “journal” 
to be reused at any time. 

Because of the nature of the beast, dis- 
assemblers do require the occasional in- 
ference. MacNosy tries to be as specific 
as possible with common code segments 
(such as ROM routines), but other pro- 
grammer’s code is not always straightfor- 
ward. MacNosy marks any questionable 
code sections as mystery procs. The pro- 
gram will even help you track down a 
procedure’s usage, then mark it as 
known for the next time the application 
is reviewed. 

As mentioned, one use for MacNosy is 
examining the Mac’s ROM routines. 
Unless you have a hard disk, you'll only 
be able to examine sections at a time. 
(The MacNosy disk is almost 400K to 
start with, not counting system files.) 

Whenever I needed to know some de- 
tails about a Toolbox routine (such as 
unused registers or internal methodolo- 
gies), I just punch up the full routine list. 
Then I can select the routine, examine 
the called procedures, and piece together 
the routine’s entire listing for printing. 
Jasik has even provided a method for 
Mac/XL users to read that machine’s 
version of the Toolbox, RAMROM. 

As Apple revises the Mac’s ROM to 
correct errors or introduce new members 
of the Mac family, MacNosy will keep 
you directly informed of the changes. 
This is important; all of a change’s docu- 
mentation is useless unless it’s available 
when you need it. Using MacNosy, I’ve 
learned about undocumented 68020 
instructions that exist in the 128K ROM, 
instructions those third-party vendors 
considering installing a 68020 in a Mac 
should know. 

If you hate copy-protection schemes 
that prevent you from making legitimate 
back-up copies, MacNosy can also help 
by identifying the culprit code. You can 


remove or patch the code to allow copy- 
ing. Needless to say, this use of the pro- 
gram is controversial. 

MacNosy is at its best when used with 
a debugger like Apple’s Macsbug, which 
is distributed with the program. The sce- 
nario runs something like this: You get a 
program interrupt. With the debugger, 
you isolate the address of the error and 
contents of the registers at the time of 
the error. Switching to MacNosy, you 
get the name of the procedure and the 
actual assembly code where the error oc- 
curred, plus the names and usage of var- 
iables and registers. By moving back and 
forth between the debugger and Mac- 
Nosy, you narrow down the location of 
the error and determine the cause, all 
without inserting debugging code into the 
application. 

If the program is yours, you can then 
easily fix the bug. If it’s not, you can use 
the information to concisely report the 
bug or (if you’re adventurous) patch the 
application yourself using an editor. 

Once an application is opened, listing 
and examining procedures in the Mac 
environment is easy. However, if you quit 
this mode or enter MacNosy without se- 
lecting a file, you are in the older com- 
mand mode, which is slightly cryptic 
without the users manual to assist you 
(on-line help is available from a text 
file). 

There’e one last thing you can learn 
with MacNosy: how well the unknown 
programmer of the code did his or her 
job. In this way, MacNosy should help 
improve the quality of coding done on 
the Mac. 

Overall, I found the program to be a 
great help when I needed to get bugs 
fixed fast or test new software. The pro- 
gram has well earned its underground 
reputation of being indispensable to those 
who use it. For the future, Jasik promises 
MacNosy v.3 will support the new Apple 
workstations and real decompilation to 
algebraic expressions. rs | 


By Mark Underwood 


EASY DATA ENTRY “™ 


FREE! Turbo Prolog +d (Borland) 


TRY YOUR HAND AT ARTIFICIAL INTELLIGENCE 
*(WITH ANY PURCHASE OF $240 ........ UNTIL 4/30/87) 


DYNAMO POWER FOR C: Fast easy painless interactive creation of display screens, 
windows, data entry forms, help screens. IN MINUTES! A breakthrough in speed of 
programming and ease of use. Save man-months in development time. 


FEATURES: Create screen libraries. Unique data entry forms with fixed and scroll- 
able parts. Separate read & write security at form or item levels. Create, move, re-size 
windows. Title & footer lines. Change colors, make windows visible or invisible, con- 


text sensitive help... instantly. 


MORE FEATURES: Move data between files & windows at will. Complete input for- 
matting, full validation of each keystroke. Must-fill & must-complete items. More types 
of fields (40). plus ‘‘picture”’ fields definable by you. 


COMPATIBILITY: /BM PC/XT/AT & compatibles. Microsoft C 4.0, Lattice, Mark 
Williams, Aztec, Cl 86, Datalight, Ecosoft, any ANSI or full K&R compiler. 


DEPTH: Screen Painter/Data Entry/Power Windows (the most powerful professional 
windowing package) and C Function Library (the most extensive and useful library 
available) all work together to make your project go FAST! 


NO MATTER WHAT ELSE YOU HAVE, GET THESE...DON’T PAY MORE AND GET LESS! 


C DYNAMO SCREEN 
PAINTER 
AND FORMS CREATOR 
DOES IT ALL 
RIGHT FROM YOUR KEYBOARD 
AUTOMATIC CODE GENERATION 
Data or Help Screens & Windows 
Data Entry Screens & Windows 
Menus 
FAST, FLEXIBLE, EASY 
Save Man-Months of Programming 
Full Control of Screen Attributes 
Monochrome or Color 
by Form, Screen, Window or Item 
FAST EASY MENU GENERATION 
1-2-3 Like, Many Others 
Requires Dynamo Data Entry 
Screen painter & manual ..... $129.95 


B-TREE LIBRARY 
& ISAM DRIVER 
POWERFUL DATA MANAGER 
Fixed/Variable length records 
Fast! Easy To Use! 
16.7 Million Records/File 
16.7 Million Keys/File 


Full source. No royalties. ..... $109.95 


C-TERP 


INTERPRETER FOR C 
Fast, Fast Compile/Link 
Use External Libraries! 


Symbolic Debugging 
Rave Reviews! 
*2 disks and manual ........ $234.95 
*WITH ANY LIBRARY ....... $199.95 
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DYNAMO DATA ENTRY 


UNIQUE, POWERFUL, NECESSARY 
Full Validation of Each Keystroke 
Range Checking 
Data Security to Item Level 
Scrollable Data Entry Forms with Fixed 
& Scrollable Parts 
Allows Forms Larger Than Screen 
Over 40 Item Types 
Powerful ‘Picture’ Capability 
Unique: Mix Text, Data Entry Fields 
With Menu Items 

Full source code. No Royalties 
Code plus manual .......... $129.95 


ain 


SCREEN PAINTER + DATA ENTRY 


BOmEttonwonlVesaaeoaeee i. $179.95 
(A $260 VALUE) 


C BUSINESS LIBRARY 

INCLUDES C FUNCTION LIBRARY, POWER WINDOWS, 
SUPERFONTS FOR C, B-TREE LIBRARY, ISAM 

AIG FOn Se, wee Canc eae $299.95 


(A $440 VALUE) 


C DYNAMO LIBRARY #2 

SCREEN PAINTER, DYNAMO DATA ENTRY, POWER 

WINDOWS, C FUNCTION LIBRARY, SUPERFONTS for C 

PLUS B-TREE &ISAM....... $349.95 
(A $680 VALUE) 


SCREEN PAINTER 

& FORMS CREATOR 
POWER WINDOWS 

C FUNCTION LIBRARY 
B-TREE & ISAM DRIVER 


POWER WINDOWS 


MOST POWERFUL YET 
POP-UP WINDOWS FOR 
Menus/Overlays 
Help Screens 
Messages/Alarms 
ZAP ON/OFF SCREEN 
FILE-WINDOW MANAGEMENT 
AUTOMATIC 
Horizontal & Vertical Scrolling 
Word Wrap 
Line Insertion 
Cursor/Attributes/Borders 
The most powerful, flexible and easy 
to use windowing package available! 
Many types of menus. Highlighting. 
Move data between files, keyboard, 
program and windows. Status lines. 
Change size/location/overlapping. 
Move/add/delete/cascade windows. 
Full source code. No royalties. 
SIGISKS| Me. stan 2 Si. cg a eee $129.95 


C FUNCTION LIBRARY 


BEST YOU CAN GET 
325 FUNCTIONS 

SUPERB DOCUMENTATION 
Most complete screen handling plus 
graphicscursrsor/keyboard/data entry, 
72 string functions with word wrap; 
status andcontrol; utility/ DOS BIOS/ 
time/date functions; printer control & 
more. Special functions. 
Full source code. No royalties. 
AGGIGKS) os. wd casos Oe $129.95 


SUPERFONTS FOR C 


Super Size Characters 
Monochrome adapter 
Color/graphics adapter 
8 Font Libraries 


Font and Function Library ..... $49.95 


ALL 5 ...... $249.95 


THE C DYNAMO FAMILY...C TOOLS THAT WORK TOGETHER 


Entelekon 


12118 Kimberley, Houston, TX 77024 
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713-468-4412 


SINCE 1982 
VISA-MASTERCARD-CHECK-COD 


APL*PLUS PC 
stem v.6.2 


System requirements: |BM 
PC/XT/AT or close DOS 
compatible, 192K RAM, disk 
drive. Versions available for 
the Apple Macintosh and 
various minicomputers 

Price: $595 

Available from: STSC Inc., 
2115 E. Jefferson St., 
Rockville, Md. 20852, (800) 
592-0050, in Md. (301) 
984-5123 

Support: Phone and mail, 

patch system updates 

available through disk or 
newsletter 


APL began life as an alternate system of 
notation to supplement and perhaps fi- 
nally replace the common system of 
mathematical notation we learned in 
school and use for every mathematical 
expression. The original idea was to 
bring a measure of consistency to formu- 
las and expressions. Because of APL’s 
regularity and because it is easily adapt- 
ed to computer displays—an extensive 
special character set excepted—APL 
quickly found both adherents and appli- 
cations in the computer world. 

APL is an untyped language. For ex- 
ample, the variable V can be assigned 
the value of 4, changed to 3.225E-34, be- 
come the string “SEND MONEY,” and 
finally end up as a vector of 200 integers 
without any kind of type declaration or 
type change. 

APL is wonderful with vectors. Con- 
sider 3 + 4, which yields 7. This is per- 
fectly normal and expected, but look at 3 
+ 21 45 89, which yields 24 48 92. Two 
equal-length vectors can be added with 
just 3 47 1 + 21 90 81 55, which yields 
24 94 88 56. All of these automated vec- 
tor operations are internal, fast, and very 
handy. 

Typesetting limitations will restrict my 
description of APL, but part of the pow- 
er of the language can be demonstrated 
without the 60-odd special characters 
APL uses. For example, examine +/Vec, 
where Vec is a numerical vector with a 
(possibly) unknown number of elements. 

In APL, the slash operator intersperses 
a system function between vector ele- 
ments such that +-/ acts to produce for 
internal evaluation the expression: 

Vec[1] + Vec[2] + ... + Vec [n]. Once 
habit and prejudice are overcome, this 
notation is clearly easier to follow then 
the sigma notation we learned in 


Algebra. 

While the design decision to automate 
matters of vector length is only a nice re- 
finement, it does help the user avoid pro- 
gramming mistakes. But beyond ease, 
this notation is fundamental and unvary- 
ing within the APL language. Once 
learned, it provides a clear and consistent 
meaning to any APL user. 

The general APL system has three 
modes of operation. In the interpreted or 
calculator mode, APL is easier to use for 
many calculations than BASIC. APL’s 
other two modes are function entry and 
function evaluation. 

Programming in APL involves defin- 
ing functions that either do or do not re- 
turn explicit results. While both of these 
function types are called functions, a 
function without an explicit result can be 
thought of as a procedure. 

As expected with an interpreter, there 
is no compile or link process. Once de- 
fined, a function can be run by giving its 
name in the interpreted mode or called 
by another function in function-evalua- 
tion mode. The workspace can hold as 
many functions simultaneously as its 
physical memory can accommodate. 

To illustrate the enormous power of 
APL and its condensed code to readers 
with a numerical bent, the prime-number 
generator PRIMES is listed in Figure 1 
as a two-line function. To be fair, I must 
admit that the second line is really two 
statements; the diamond character before 
the Z is a line splitter. Compare 
PRIMES with an equivalent BASIC 
program and you'll discover a condensa- 
tion factor of five to seven for APL. 

To support my claim for the power 
and convenience of the calculator mode, 
I offer the following: 


C+/®L1000)+010 
2567. 604644 


The first line is an expression that 
evaluates to the common logarithm of 
1,000 factorial. Notice that this line is 
entered without a print statement from 
the keyboard. 

The second line is the computer’s out- 
put of the numeric value of LOG(1000!). 
This is an illustration of considerable 
power, which is obvious, and also of a re- 
finement in the language. In APL, if a 
statement produces or holds results and 
is entered without an assignment, APL 
automatically prints the value(s) in- 
volved. The savings in PRINTs is most 
welcome and sensible. 

The calculator mode has access to any 
functions that were read into it or de- 
fined during the session, providing the 
user with a highly customized environ- 
ment in which to work without BASIC’s 
space or single-program limitations. 

Because the power to work with com- 
plex statements, vectors, and higher-or- 
der arrays is built into APL at a funda- 
mental level, APL suffers from the PC 


environment. The DOS limit of 640K 
seriously restricts the size of an APL 
workspace. In our earlier example, sum- 
ming a simple vector is shown to be a 
trivial problem for a programmer. But if 
a vector is very long, there is not enough 
DOS space to hold it. Z 

The speed of the Intel CPU and math 
coprocessor chips also hold back the lan- 
guage. APL is so easy to use in so many 
circumstances that the resulting func- 
tions can be demanding on processor 
power. In my opinion, APL really needs 
a 400 KFLOP machine, which is about a 
factor of five better than those currently 
available. 

APL has it share of ills; the worst of 
them is its complexity. While an impres- 
sive number of operations are very sim- 
ple in APL, it nonetheless has 25 to 30 
system commands and about 150 system 
functions and variables, all in addition to 
the numerous mathematical, vector, and 
array primitives. A reasonably bright 
person can do some useful work in APL 
with a few hours of study, but real skill 
is months or years away for all but the 
most gifted. 

APL’s other major limitation, shared 
with any of the non-AI systems, involves 
its literal application of many primitives 
in circumstances where intelligence is 
needed. For example, the Greek letter 
rho (written here as <rho>) is the re- 
shape primitive. Suppose that a vector V 
held the following string: 


V=U.S.A. Japan China 


and we applied the reshape primitive to 
produce a matrix as follows: 


3 6<rho>V 
with the output looking like: 
U.S.A. Japan China 


This result looks rather good, but the in- 
put was rigged. If we had: 


V=U.S.A. Japan Hongkong 
we would have seen: 
U.S.A. Japan Hongk 
And with: 
V=U.S.A. Hongkong Japan 
we would have gotten: 
U.S.A. Hongk ong Ja 
These example statements simply take 
the first 18 characters and place them, 
six at a time, in three rows. APL leaves 


it to the programmer to arrange the ex- 
tra spaces so that the columns work out. 
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SQL Compatible Query System adaptable to any 
operating environment. 


CQL Query System. A subset of the Structured 
English Query Language (SEQUEL, or SQL) 
developed by IBM. Linked files, stored views, 
and nested queries result in a complete query 
capability. File system interaction isolated in an 
interface module. Extensive documentation 
guides user development of interfaces to other 
record oriented file handlers. 


Portable Application Support System 


Portable Windowing System. Hardware 
independent windowing system with borders, 
attributes, horizontal and vertical scrolling. 
User can construct interface file for any 
hardware. Interfaces provided for PC/XT/AT 
(screen memory interface and BIOS only 
interface), MS-DOS generic (using ANSI.SYS), 
Xenix (both with and without using the curses 
interface), and C-library (no attributes). 


Screen 1/0, Report, and Form Generation 
Systems. Field level interface between 
application programs, the Query System, and 
the file system. Complete input/output 
formatting and control, automatic scrolling on 
screens and automatic pagination on forms, 
process intervention points. Seven field types: 
8-bit unsigned binary, 16 bit signed binary, 16 
bit unsigned binary, 32 bit signed binary, 
monetary (based on 32 bit binary), string, and 
date. 


Including Source Code 
$395.00 


File System interfaces include 
C-tree and BTRIEVE. 


HARDWARE AND FILE SYSTEM 
INDEPENDENT 


‘KURTZBERG 
GompuTerR Systems 


41-19 BELL BLVD. 
BAYSIDE, N.Y. 11361 


VISA/Master Charge accepted 


(718) 229-4540 


*C-tree is a trademark of FairCom 
IBM, SEQUEL, PC, XT, AT are trademarks of IBM Corp. 
MS-DOS and Xenix are trademarks of Microsoft Corp. 


CQL and the CQL Logo are trademarks of Kurtzberg Computer 
Systems. 
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Purists will say that I’m asking for an- 
other language, but counting spaces is 
just the kind of job a computer should do 
well. A slightly less-primitive primitive 
would greatly improve this language. 

APL has other ills. One of the worst 
involves the special character set. To 
keep the number of special characters 
down, some are used in two ways: with a 
right-hand side argument only or with 
both right- and left-hand side arguments. 

Some of these cases are sensible. For 
example, consider *r and /*r, where *r is 
just exp(r) or e 7, and /*r is 1 7. 

But many of the cases are not sensible 
at all. Take for example Ir and Jr, where 
lr is just i or the absolute value of 7, but 
Ir is a residue function where the value 
returned is the remainder of r divided by 
1. There is no way, save memorization, to 
keep track of Jr. 

This is bad for programming, but ter- 
rible for anyone attempting to under- 
stand someone else’s work. This problem 
occurs in a number of places. APL also 
lacks any.[F, WHEN, or other looping 
instructions and has a moderately awk- 
ward symbolic GOTO. 

Another problem involves the right-to- 
left parsing system that lacks a hierarchy 


of functions. If you enter 3x4—2, you 
get 6. Yes, 6. The system ignores the 
higher priority that multiplication usual- 
ly enjoys and works strictly right-to-left. 
I will admit that there are reasons for 
this approach, but it takes a lot of get- 
ting use to. 

A couple of minor problems: The APL 
system uses a character similar to an un- 
derline (but raised to the top of the line) 
in place of a minus sign and for the most 
part insists that your functions use it too. 
Why deviate from a well-entrenched 
standard? 

Also, all function variables are consid- 
ered global unless declared to be local. 
This is just backwards. (Please note that 
no individual manufacturer is responsible 
for these purely APL ills.) 

STSC’s implementation of APL, APL- 
*PLUS, includes all of the truly standard 
and most of the common APL notation. 
It also adds a number of special features 
to both the language and the program- 
ming environment. 

Perhaps the most important feature of 
this product for serious users is the ex- 
tensive communication capability of the 
APL*PLUS system. The ability to off- 
load an APL problem to a minicomputer 


Log(10,000!) and 500! benchmarks 


8087 Time in seconds Results 
Language Type support for Log(10,000!) for 500!' 
GWBASIC | no 147 1.220136825990863 
QuickBASIC v. 2.0 Cc no 57 5990863 
MathCAD v. 1.1 | yes 25 5994855 
BETTERBASIC v. 2.0 IC yes 10 59955 
APL*PLUS y. 6.2 | yes 6.25 $9910224 
TrueBASIC V. 2.0 IC yes 35 59948552 
87BASIC v. 4.02 Cc yes Ss 5994855 
RM fortran v. 2.11 € yes 2.25 not run 
| = interpreted 
IC = incrementally compiled 
C = compiléd> 


1. Quantities given must be multiplied by 10E1,134. 
1.220138625991 1100687... 


Correct results: 
Stirling's Approximation: 1.219933486825417 


Table 1. 


PRIMES 100 


2-3-9 7-11 13 17 19 23 29°31 37-42-43 47 63-59 61 G7 71 73 79.83 89 97 


VZ-PRIMES A: O10 


[4] avvec<PRIMES A -- Find all prime numbers from 1 to A 


[2] OIO<1 9 Z€2Z=+70=ClA)°. [vAD/tA 


Vv 


Listing 1. 


or mainframe vastly increases APL 
*PLUS’s ability to handle serious prob- 
lems. This needed communication sub- 
system would be an added-cost item in 
many other systems. 

APL*PLUS is generally well adapted 
to the PC environment. STSC supports 
an impressive array of hardware configu- 
rations, including a large number of dis- 
play cards (the cards’ graphics support 
provide ways to handle the special char- 
acter set). 

Many boards can use replacement 
PROMs to handle the APL characters. 
In addition, both the Hercules card and 
color-graphics system can support soft- 
ware-generated characters in the graph- 
ics mode with only a slight performance 
penalty. APL*PLUS works especially 
well with the Hercules Plus Card’s 
RAMFont without performance penalty. 

Although untested, APL*PLUS offers 
a downloaded font something like RAM- 
Font for the EGA card. I’m told the op- 
tion is nearly as nice as RAMFont and 
provides high-resolution color graphics 
and the special APL characters, also 
without a loss in performance. 

STSC supplies a lot of documentation, 
which is still too little, of course. Includ- 
ed are two loose-leaf binders, a spiral- 
bound book titled APL is Easy (parts 
are; APL is not), and a text on APL, all 
with a single, fairly comprehensive index. 

APL*PLUS has a good built-in text 
editor, a useful, loadable numeric editor, 
and a quick line editor. Also included are 
user-defined function keys, automatic 
math-coprocessor sensing, extensive 
graphics, and a fair help system that is 
user adaptable (if the user is so capable. 
he or she doesn’t need it). STSC provides 
a number of utility workspaces that pro- 
vide help of varying worth in a great 
many circumstances. Technical support 
is fine. 

One of APL*PLUS’s problems is the 
amount of code wasted on too many 
mainframe features. APL*PLUS has 
user numbers, passwords, and access 
codes. These are all good features, but 
with space at a premium these items 
could have been traded for more speed or 
larger workspaces. 

File handling is needlessly arcane, re- 
quiring both file ties and library declara- 
tions. Perhaps such things must be sup- 
ported for compatibility, but some 
simpler DOS operations would be wel- 
come. 

Much worse, APL*PLUS has only 
manual space recovery for data files. It is 
not only possible but common for files to 
grow huge and be perhaps half empty. 
To compress these files, the operator 
must manually call a very slow duplicate 
routine. No warning is even given that it 
is time for manual garbage collection. 
These weaknesses need work. 

For all of STSC’s attention to hard- 


Everything Isn’t As 
Accommodating As 
c-tree / r-tree 


REPORT GENERATOR 


FILE HANDLER 


Performance and Portability 


For all the time you devote to developing 
your new programs, doesn’t it make sense to 
insure they perform like lightning and can be 
ported with ease? 


c-tree: Multi-Key ISAM Functions 
For Single User, Network, & Multi 
Tasking Systems 


Based on the most advanced B+ Tree routines 
available today, G-tree gives you un- 
matched keyed file accessing performance and 
complete C Source Code. Thousands of profes- 
sional C programmers are already enjoying 
c-tree’s royalty-free benefits, outstanding 
performance, and unparalleled portability. 


Only FairCom provides single and multi-user 
capabilities in one source code package, 
including locking routines for Unix, Xenix, and 
DOS 3.1., for one low price! In addition, 
c-tree supports fixed and variable record 
length data files; fixed and variable length key 
values with key compression; multiple indices 
ina single index file; and automatic sharing of 
file descriptors. 


r-tree: Multi-File Report Generator 


r-tree builds on the power of c-tree 
to provide sophisticated, multi-line reports. 
Information spanning multiple files may be 
used for display purposes or to direct record 
selection. You can develop new reports or 
change existing reports without programming 
or recompiling and can use any text editor to 


create or modify r-tree report scripts 
including the complete report layout. At your 
option, end users may even modify the report 
scripts you provide. 


Unlimited Virtual Fields; Automatic File 
Traversal 


r-tree report scripts can define any number 
of virtual fields based on complex computational 
expressions involving application defined data 
Objects and other virtual fields. In addition, 
r-tree automatically computes values 
based on the MAX, MIN, SUM, FRQ, or AVG of 
values spread over multiple records. r-tree 
even lets you nest these computational func- 
tions, causing files from different logical levels 
to be automatically traversed. 


Unlike other report generators, r-tree allows 
you fo distribute executable code capable of 
producing new reports or changing existing 
reports without royalty payments, provided the 
code is tied fo an application. Your complete 
source code also includes the report script 
interpreter and compiler. 


How To Order 

Put FairCom leadership in programmers utilities 
fo work for you. Order G-tree today for 
$395 or r-tree for $295. (When ordered 
together, r-tree is only $255). For VISA, 
MasterCard and C.0.D. orders, call 314/445- 
6833. For G-tree benchmark comparisons, 
write FairCom, 2606 Johnson Drive, Columbia, 
MO 65203. 
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ware, printer support is very limited. The 
only printer line directly supported is the 
Epson dot-matrix printers, and the docu- 
mentation is weak. Serious study is need- 
ed to master a simple graphics print. On 
the other hand, STSC does support the 
HP Laser Jet Plus printer with both 
graphics and downloaded font sets. 

APL*PLUS’s most serious weakness is 
a result of the PC environment. APL 
*PLUS is very fast working with internal 
primitives but very slow with interpreted, 
looping code. STSC is aware of this 
problem and even elected to use code 
known to be slow. 


The company has a good reason for its 
decision: With APL’s many powerful 
features, space is a problem. A vector of 
reals only 60,000 elements long would 
use just under half a megabyte for stor- 
age alone. STSC chose to use slower 
code that allows larger programs to run. 

Faster code is available but would use 
enough extra space that the number of 
interesting programs that could run at all 
would be limited. A good decision, but a 
sad necessity and a fairly major weak- 
ness for anyone without a larger com- 
puter for backup. Extended memory of- 
fers only a further, serious loss of 
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filling out this coupon today. 


Name 


SOFTWARE DEVELOPMENT ‘88 


SAN FRANCISCO, FEBRUARY 1988 


The Ist annual conference 
exclusively for software developers! 


he publishers of COMPUTER LANGUAGE, AI EXPERT 
and UNIX REVIEW have joined together to expand on the 
successful COMPUTER LANGUAGE C Seminar and to create 
the most practical and useful programming seminar and trade 
show possible. Become involved in this event from the start by 


Company 
Address 
City, State, Zip 


O Please put me on your mailing list to receive further 
information on the seminar and trade show as it becomes 


available. 


OI may be interested in exhibiting at the trade show. Please 
send me further information as it becomes available. 


CI would be very interested in these seminar topics: 


OI suggest the following speakers: 


CI would like to present a paper about: 


Send to: Beatrice Blatteis, Software Development ’88, Miller 
Freeman Publications, 500 Howard Street, San Francisco, CA 
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performance. These limitations under- 
score the poor judgment of retaining 
frivolous mainframe features. Expect a 
correction with virtual 80286 and 80386 
DOSs. 

I benchmarked APL*PLUS against a 
number of top-level programming lan- 
guages. In many numerical benchmarks, 
systems are tested using single precision. 
APL*PLUS has no single precision, an 
entirely favorable characteristic. Accord- 
ingly, I devised a pair of tests for speed 
and accuracy in numerical operations 
that run with full precision. 

Except for Mathsoft’s MathCAD, all 
of the other systems tested needed pro- 
grams to run the benchmarks. APL 
*PLUS used only part of a line in inter- 
preted mode. MathCAD used two lines 
of interpreted code. Of course, these tests 
did not loop interpretively, a major break 
for APL*PLUS. 

The speed test generated the common 
log of 10,000 factorial. The accuracy test 
was the computation of the real value of 
(500!). From the results in Table 1, you ( 
can see that APL*PLUS is quite fast 
and provides just about one decimal digit 
more accuracy than the other systems. 

In the PC market, APL is currently an 
interpreted computer language. As de- 
signed, APL the language was not in- 
tended for real-time or robotic applica- 
tions. However, in every other measure 
of system power and capacity, STSC’s 
APL rates a solid excellent. 

APL*PLUS is a good system that re- 
quires a fairly large investment in money 
and time. Obstacles to easy use include 
setting up the printer and character set, 
marking the keyboard with special stick- 
on symbols, and learning a new and rath- 
er arcane language. 

For people who learn APL, the payoff 
can be enormous. Statgraphics, a huge 
statistical and mathematics package, is 
written in APL and uses either the APL 
*PLUS system or its run-time package. 
Statgraphics is competitive with other 
such packages in the PC environment 
and a good illustration of APL*PLUS’s 
power. 

Even though I had a ready-to-run copy 
of a BASIC program for long-integer 
arithmetic (capable of generating prod- 
ucts out to 200 decimal digits), I found I 
got faster results from an APL program 
I wrote in a few hours—and my system 
is accurate to 1,250 decimal digits. I 
strongly recommend APL*PLUS. Fj 


By T.A. Elkins 
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Programmers: 


Turbo-charge your productivity 
with PL/PC 


PL/PC is a new programming language based in 
large part on APL (A Programming Language) with 
Modula-2 control structures. It offers an 
integrated interactive programming’ environment 
for the rapid implementation of applications. 


Structured programming is supported with Modula-2 control structures, 
block structured declaration of subroutines and automatic paragraphing 
of subroutines. Multi-dimensional arrays are easily manipulated with the 
large set of PL/PC array operators. Fundamental data types are extended 
to include complex numbers and strings. A full-featured full screen text 
editor is included, the editor will automatically position the cursor at the 
point in the source code where the last compile-time or run-time error 
was detected. Data are edited with a spreadsheet like data editor. 
English keywords are used instead of APL symbols, eliminating the 
requirements for special keyboard, character generator and printer. DOS 
files can be structured to be manipulated as a single data item of any 
dimension or data type. Graphic applications are supported with 
routines to draw lines, points, polygons, circles, conic sections and 
manipulation of data to/from screen. Debugging facilities include tracing, 
stopping, single-stepping, timing and profiling. 


A demonstration version is available for US$16. The demo version comes 
with a reference manual and it has a limitation of six global variables. The 
standard version is priced at US$89 and the 8087 version at US$159. 
All prices include airmail postage and handling. 


PL/PC requires an IBM PC or compatibles with at least 360K of memory 
and DOS 2.11 or higher. 


Creative Computer Software 
117 York St., Sydney, NSW 2000, Australia. 
Phone: (02) 261 1611 Fax: (02) 264 7161 
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1. WINDOWS | 
HIGH SCREEN™ makes you a 


_ Master in window management: 


Pop-up windows any size, anywhere, 

eUse windows for data entry, menus, 
ondine help. 

© Create context-sensitive help, conditioned 
by user keystroke sequence, with 
scrollable text. 


Unlimited number of windows, over- 


lapping up to 26 level deep. Savelrestore 
area under each window. 


1. WINDOWS: for on-line help, 
menus, data entry. Up to 26 level 


eep. 
2. MENUS: any kind (including pull- 
down menus), also for batch files. 


3. DATA ENTRY: automatic field 


checking: format, type, range... 
field by field or full screen. 
Error handling. 


4. SCREENS: full-featured screen 


editor. Language and application 
independent. 


Royalty free, not copy protected, 30 day money back guarantee, trade up avaiable, 


PC/SOFT Product Line 
500 Sutter St., Suite 222 
San Francisco, CA 94102 
(415) 397-4666 


me. = |HIGH SCREEN== 


HIGH SCREEN™ is $129 (CA res. add tax) 


S&H USA $5, END $10 
Visa, MIC welcome 


PASCAL C. dBASE BASIC. COBOL, FORTRAN, ASSEMBLER ete 
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Bpcs 


Breakpoint Computer Systems, Inc. 


Introducing: QMan, a true relational data base 
management system which supports both 
interactive and imbedded queries. Based on the 
IDL query language from Britton Lee Inc. A great 
foundation for applications, and an incredible 
package in its own right. Features include: multi 
user access, B+ Tree Indices, imbedded queries, 
sorting, and sort merge. Portable to most SYS V 


machines. 
ordering. 


Include machine name when 


Introductory offer just $895 


Also available through Bpcs: from Microport Systems 
System V/AT: UNIX™ for your AT! 


RunTime System 
Development System 
Text Processing System 
RunTime 3+ 

Complete System V.2 
Complete System V.2 3+ 


List Bpcs 
$149.95 $139 
$159.95 $149 
$159.95 $149 
$248.95 $239 
$439.95 $429 
$538.95 $528 


Breakpoint Computer Systems, Inc. 
6701 Seybold Road, Suite 204 
Madison, WI 53719 Call 


VISA and Mastercard accepted. For Microport products add 
$6.00 per single package or $14.00 complete system. 


UNIX is a registered TM of AT&T 


collect 
(608) 271-2171 
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Whitesmiths, Ltd. Has 
For over eight years The Compiler You Want display, a powerful 


Whitesmiths has multi-segment linker 


focused its efforts sa : XY for generating ROM- 
solely on developing On The Machine OU. Se. based code, aaa the 


and supporting a ability to display high- 
family of quality systems software. Today, Whitesmiths is level source code, assembly language, and machine object 
the only company offering compatible C and Pascal native code on one listing. 

and cross compilers for the full spectrum of computers on With Version 3.0, you get features supporting the emerging 
the market—from the IBM PC to the IBM 370, from the ANSI C standard, plus a uniform run-time environment and 


DEC Micro-11 to the VAX 8600, and all of the most identical source code across all machine architectures. 
popular processors in between. 5 The Version 3.0 Pascal compiler provides you 

Version 3.0 of Whitesmiths compilers is now with a Pascal to C Translator, a full ISO Level 1 
available, with new features and functionality implementation that includes conformant array 
designed to meet the needs of today's parameters and numerous extensions. 
professional software developers. Features If you're in the market for C or Pascal, call 
include a C source level Whitesmiths at 1-800-225-1030. 
interactive debugger with We have the compiler you want 


breakpointing and variable Whit e smiths, Lt d. for your machine. 


59 Power Road, Westford, MA 01886 © (617) 692-7800 / Telex 750246 


INTERNATIONAL DISTRIBUTORS: AUSTRALIA, Whitesmiths Australia, P.O. Box 21, 51 Grantham Street, Carlton, NSW 2218, (612) 588-7652 e FRANCE, COSMIC 
S.A.R.L., 52 Quai des Carrieres, 94220 Charenton Le Pont, Paris, (14) 378-8357 e GERMANY, GEl, Gesellschaft fuer Elektronische, Informationsverarbeitung MBH, 
Pascalstrasse 14, D-5100 Aachen, 02408/13-0 e JAPAN, Advanced Data Controls Corp., Nihon Seimei Otsuka Bldg., #13-4, Kita Otsuka 1-Chome, Toshima-ku, Tokyo 
170, (03) 576-5351 e SWEDEN, Unrisoft AB, Fiskhamnsgatan 10, S-41455 Goteborg, (31) 125810 e SWITZERLAND, RETIS, Realtime Software AG, CH-5001 Aarau, 
Bahnhofstrasse 96, (64) 247777 e UNITED KINGDOM, Real Time Systems Ltd., P.O. Box 70, Douglas, Isle of Man, (624) 26021. 
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Objective-C 
ma Same 


System requirements: |BM 
ioe or compatible, MS- 
DOS, Microsoft C v.3.00 or 
later 

Price: PC version $500 per 
user, minicomputer versions 
available 

Available from: 
Productivity Products 
International Inc., Glen Rd., 
Sandy Hook, Conn. 06482, 

: (203) oi 875 
upport: Phone support 
and upgrades included for 
six months, maintenance 
contracts available 
thereafter 


Object-oriented programming incorpo- 
rates several well-known programming 
concepts: packaging (that is, information 
hiding with data access channeled 
through certain procedures), generic pro- 
cedures that can be applied to arguments 
of several types, and type abstraction. 
The term also implies dynamic data defi- 
nition and late binding of procedure in- 
stances to generic procedure names. 

In the idiom of object-oriented pro- 
gramming, an object is a package of data 
and primitive operations. A class is the 
aggregate of type and procedure defini- 
tions needed to specify an object’s data 
and operations that may be performed. 
An object-oriented language supports 
these programming concepts. 

Message passing is another feature of 
object-oriented languages. When a mes- 
sage requesting action is sent to an ob- 
ject, the message causes a procedure to 
act upon the object’s data. The object 
performs the requisite operation (meth- 
od) and returns a result message. Each 
object can interpret a particular message 
in its own way. In this sense, procedures 
are generic. 

The combined effect of these language 
features on programming style is dra- 
matic. Code tends to be highly modular, 
reusable, compact, and more easily 
understood. 

Object-oriented programming can be 
done in many contemporary program- 
ming languages, including C. C’s address 
operator &, function pointers, and ex- 
pression type-casting operators give C 
great expressive power. Modularity is 
natural in C with its use of external defi- 
nitions, declarations, and separate 
compilation. 

The static storage class provides infor- 
mation hiding to compile-time data and 


function definitions. Data is hidden if it 
is created from inside a package file and 
accessed with an identification index 
(handle) rather than a pointer. Data 
types can be built up in an incremental 
fashion over many separately compiled 
files. 

Functions can be made generic by 
mapping their generic names onto data- 
specific instances through dispatch ta- 
bles; in turn, dispatch tables are easily 
built with function pointers. These dis- 
patch tables can be isolated so that little 
recompilation is necessary when new 
functions are added to the system. 

Pointers and type casts can be used to 
operate on complex data, one byte at a 
time, whenever such a low-level approach 
is warranted. This provides the capability 
to build data structures and accompany- 
ing operations over varied data. 

If you’re writing a large program, you 
can follow a consistent strategy that ap- 
plies all of these strategies. If you’re suc- 
cessful, the result is modular, reusable, 
object-oriented code. Of course, the same 
can be said for assembly language. But 
not everything possible is easy or even 
feasible. Such discipline can be laborious, 
expensive, and full of errors. The idea of 
a programming language and develop- 
ment system that supports these features 
naturally occurs. Smalltalk and Objec- 
tive-C are just such language and devel- 
opment systems. 

Objective-C is a modest extension of 
C, in the sense that C is a modest exten- 
sion of Pascal. To C, Objective-C adds 
class definition, object creation, and mes- 
sage passing, substantially enhancing the 
expressive power of C. 

Objective-C’s syntax is inspired by 
Smalltalk. Syntactically, message passing 
differs from function evaluation only 
slightly. The function evaluation expres- 
sion w = f(x, y, z) written as an Objec- 
tive-C message expression becomes w = 
[x f-y:z]. The Objective-C expression 
says that w receives the message re- 
turned by the object x when x is sent the 
message f with parameters y and z. 

This syntax enables the Objective-C 
compiler to generate the function call 
through a dispatch table of methods, the 
choice being dependent upon the class of 
x. The result is that fis generic. If the 
message f‘y-z is sent to an object w, then 
the code in the class of w corresponding 
to the identifier fis executed. 

Message expressions can be nested and 
can be placed anywhere C expressions 
are legal. This practice makes Objective- 
C’s message-passing natural and easy for 
C programmers. Since the expression 
fragment of C is so extensive, Objective- 
C’s message passing is very flexible and 
powerful. 

Classes, which provide the definitions 
for both the data and functions that form 
objects, have the following syntax for 


their definitions: 


= className : superClass (writablePhy- 
lum, readable phyla) 

{C variable definitions for this class} 

+ factory method 

+ 


- instance method 


The equal sign is a key word marking 
a Class definition. className is the name 
of the class being defined; superClass is 
the parent class of className. The class 
being defined (the child) inherits all of 
the data and method (procedure) defini- 
tions contained in its parent class. 

writablePhylum and the list of read- 
able phyla are names of data bases built 
by the Objective-C compiler. The com- 
piler uses the data bases for references to 
the current class and previous classes and 
their methods. The variables specific to 
an object of this new class (the data ex- 
tension of className objects over super- 
Class objects) are defined on the second 
line of the code. Lines starting with a 
plus or minus sign are method definitions 
for this class. All classes are derived 
from one primitive class, Object. 

There are two kinds of methods. 
Methods marked with a plus sign are 
used for the creation and initialization of 
objects of a class. These methods are 
written as if a class had a unique factory 
object that manufactured all ordinary 
objects. All such ordinary objects share 
the data types and methods of the class. 
Individual instances will in general have 
distinct data values. 

As a concrete example, here is the be- 
ginning of a definition for a class of com- 
plex numbers: 


= Complex : Object (Complex, Primitive) 
{float x, y;} 
+create { return [ [ self new] 
initialize J; 
-initialize {printf(“Input real part:"’); 
scanf('%f’, &x); 
printf(‘‘Input imaginary part:"’); 
scanf("'%f"’, &y); 
return self, 


The class Complex is defined as a spe- 
cialization of the class Object. Complex 
objects will also be elements of the class 
Object, and all of the methods defined in 
Object will be available in Complex. The 
Objective-C compiler is instructed to 
build the referencing data base for this 
class in a file also named Complex and 
to use Primitive for reference in building 
Complex. 

The next line indicates that Complex 
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objects will have two floating-point varia- 
bles in addition to all of the data an ob- 
ject of class Object has. The method cre- 
ate will be received by the anonymous 
factory object of the class Complex 
when it is sent as a message to self. The 
plus sign indicates that this special fac- 
tory object will receive the message, not 
some bona fide complex-number object. 

The creation of a complex object is ac- 
complished by sending the message new 
to self and then sending the message ini- 
tialize to that object. The method new is 
a factory method for the class Object, 
and thus is available in the class Com- 
plex. 

Finally, the instance method initialize 
solicits initial values for the real and 
imaginary parts of the newly created 
complex object. The class variables x and 
y (which carry these two data) are given 
the values returned from the standard in- 
put device. 

Another class definition for complex 
numbers might well initialize a new ob- 
ject in a completely different way. The 
minus sign indicates that this method is 
appropriate for instances (ordinary ob- 
jects of the class Complex, not its unique 
factory object). 

Equipping Complex for the usual 


HELP 


complex operations is now straightfor- 
ward. Real and imaginary part operators 
can be implemented as: 


-(float)re {return x;} 
-(floatim {return y;} 


and the operation of copying the value of 
one complex object to another can be 
written: 


-copy : Z 
{x = <z re]; 
y = <z im]; 


} 


After two complex objects w and z have 
been created, the value of z can be cop- 
ied to w with the expression: 


<w copy : Z]; 


You should note that this expression 
has quite a different effect than the ex- 
pression w = z. All objects are built 
from structures and referenced by point- 
ers. The expression w = z gives the ob- 
ject referenced by z the alias w while the 
message copy : z reproduces the value of 
z in the storage referenced by w. 

If you wanted to compute with quater- 
nions or use some other real algebra in 
the same environment, operations like 
copy, add, and multiply could all be han- 


is at hand 


dled with the same message tokens, re- 

gardless of which object held the opera- 
tor’s arguments. So /w copy : z] would 

copy z to w regardless of the type of w 

and z. 

The version of Objective-C reviewed 
here is designed to be used with Micro- 
soft C v. 3. The Objective-C compiler 
generates Microsoft C source code. The 
structure of the source code is similar to 
what you might write if you used a strict 
object-oriented methodology. Heavy use 
is made of structures and pointers for 
layered types and generic operations. 

The compilation sequence for Objec- 


_tive-C is: Microsoft C preprocessing, Ob- 


jective-C compilation into C source code, 
and then compilation of this source code 
with the Microsoft compiler. The se- 
quence is executed automatically by a 
compiled driver that comes with source 
code. 

The Objective-C software is distribut- 
ed on three 5%4-inch double-sided, dou- 
ble-density disks. The developers of Ob- 
jective-C recommend running their 
compiler on a machine with at least 
256K of memory and a hard disk. The 
package comes with a reference manual, 
installation notes for MS-DOS, and doc- 
umentation on a video game example 
and the library of primitive classes sup- 
plied in the software. 

The Objective-C reference manual is 
terse and by no means an effective tuto- 
rial on programming in the language. 
There are few small examples to help the 
neophyte get started. The manual at- 
tempts to give some insight into how the 
implementation works, but the explana- 
tions are brief and scattered throughout 
several chapters. 

On the other hand, Objective-C has a 
large library of source files. Further, 
compiler options let the user retain the 
Objective-C compiler’s output code, re- 


vealing the language’s semantics as de- 
fined by the compiler. This code provides 
insight into how the chains of references 
and dispatch tables are built up and 
used. One quite extensive example, a 
game called Wumpus, is supplied with 
the compiler. 

Objective-C is an effective software 
development tool for medium- to large- 
sized projects that have a logical, layered 
structure to the types of data and some 
utility in defining generic operations on 
these types of data. At present, there 
seems to be no good introduction to the 
language. New users will have to learn 
by constructing their own small examples 
and analyzing the output from the Ob- 
jective-C compiler. | | 


HELP/Control™ — an on-line help system for the IBM-PC. HELP/Control includes HELP/Runtime, 
HELP/Popup and our help screen compiler. woe 


With HELP/Runtime, a few simple subroutine calls add context sensitive on-line help to your 
application. HELP/Runtime includes tested interfaces for C (Microsoft and Lattice), Pascal 
(Microsoft and Turbo), IBM BASIC (Interpreter and Compiler), Microsoft FORTRAN, COBOL (IBM and 
Realia) and assembler. 


Use our concise screen definition language to build your help files. You define the bold captions on 
your help screens and specify the links to other screens. If you have existing documentation files, we 
supply a program which automatically marks them up to get on-line quickly. You can put an entire 
user or reference manual on-line, completely accessible to the user at all times. 


HELP/Control also includes HELP/Popup, which provides memory resident access to your custom 
help screens. Use it to document dBase and 123 applications. HELP/Popup uses the same help files 
as HELP/Runtime and operates the same from the user's point of view, allowing you to provide a 
consistent on-line environment across diverse applications. 


The complete package (software, on-line manual, printed manual, and demo programs) costs 
$125.00 and includes a royalty-free license to add HELP/Runtime to your applications anda license 
to make 25 copies of HELP/Popup. A demonstration diskette, including the on-line manual, costs 
$15.00. To order, or for more information (including dealer, multiple-copy and site-license pricing) 
call MDS at 207/772-5436. We accept MasterCard and VISA. 


New with release 1.20! Use Dan Bricklin’s Demo Program to build your help system. Our 


translator turns it into a HELP/Control source file. 
4 > 


PORTLAND, MAINE 04104 


By Charles D. Marshall 


MDS, INC., P.O. BOX 1237, 
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Modula-2 


IBM PC/DOS 
Native Code Compiler 


This is a full implementation of Niklaus Wirth’s Modula-2 
language. Our product is not an interpreter, but a true 8086 
compiler, using state-of-the art techniques. A Unix-like 
"make" utility is included which provides automatic recom- 
pilation of modified source programs. 


The code generator produces object module input for the 
DOS link utility. You may combine your Modula-2 pro- 
grams with code from other languages such as Assembler. 
The software also operates on PC compatibles using 
MS/DOS. All the run time source code is included. None 
of the software is copy protected, and is fully supported and 
maintained by farbware. No royalties are charged for the 
use of the run time object. A complete and comprehensive 
reference manual is included in the purchase price. The 
manual is available separately for $25.00. 


Site licenses and quantity discounts are available. 


| $89.95 Complete 
| farbware 

1329 Gregory 

| : Wilmette, IL 60091 
(312) 251-5310 


Master Card and Visa Accepted 
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[ik] KOMPUTERWERK 
Your BASIC Resource 
Specializing in Libraries & 
Utilities for Compiled BASIC 


QuickBASIC 


FINALLY! A Subroutine Library 

for Compiled BASIC 
FINALLY! Modules (Window and Menu 
Programming Modules) 

GDPEDIT Graphics Editor 


$99.00 


$99.00 
$99.00 


Call or write for our 
FREE catalog of products for 
Compiled BASIC programmers 


Information (412) 782-0384 9:00 AM-5:00 PM EST 
Orders 1-800-423-3400 9:00 AM-8:00 PM EST 


KOMPUTERWERK 
851 Parkview Blvd. 
Pittsburgh, PA 15215 
(412) 782-0384 


Powerful tools at reasonable prices. 


oS 
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‘C’ THE BEST 
METACOMCO’S 


LATTICE 


$79.00 {> 


: Hl “C’? COMPILER Full implementation of 


Kerninghan and Ritchie — 
# FOR ATARI ST Based on Lattice’s very successful 
Hand AMIGA 


range of 8086/88 C Compilers. 


—also available— 
Macro Assembler - Professional development system 


BCPL - NEW! Full standard BCPL compiler - ST 

Lattice ‘C’ - The well known Lattice ‘C’ compiler - ST 

Cambridge Lisp - The interpreter/compiler - ST & Amiga 

MCC Pascal - Fast ISO/ANSI standard compiler - ST & Amiga 

Metacomco MAKE - NEW! UNIX-like MAKE utility for the ST...$ 69.95 
MENU+ - Best selling ST MENU generator ; 
Metacomco SHELL - NEW! Amiga’s intelligent programming shell .$ 69.95 
Metacomco TOOLKIT - Smartest tools available for the Amiga ....$ 49.95 
Cambridge LISP - CP/M-68K - $295. Call for Sinclair QL products. Languages come 
with full documentation, libraries & screen editor. ST languages include MENU+ and pro- 
vide full interfaces to GEM VDI and AES functions. Metacomco provides experienced 
technical support and keeps its customers informed of new products and upgrade releases. 


METACOMCO 
26 Portland Square 
Bristol, BS2 8RZ, England 


Registered trademarks: Lattice - Lattice, Inc; Atari ST - = 
Atari; UNIX - Bell Labs; Amiga - Commodore Amiga. 


Available through your local dealer or distributor or call: 
International Sales Office: (272) 428781 
Telex: 444874 METACOG 
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CANADA’S 
SOURCE FOR C 


— Canadian Sales 
— Canadian Service 
— Canadian Technical Suppoit 
— Canadian Product Knowledge 


We specialize in programming & development software 


LIFEBOAT e LATTICE e GREENLEAF e PHOENIX 
SOFTCRAFT e MICROSOFT e BLAISE e ESSENTIAL 
AGE OF REASON e DESMET e AZTEC 
MARK WILLIAMS e GIMPEL e ROUNDHILL e GSS 
HALO e FAIRCOM e@ RAIMA e INTEL ¢ etc. ¢ etc. © 


== Call for full price list—Dealer enquiries welcome S® 


We know our products — we use them! 


SCANTEL SYSTEMS LTD. 


801 York Mills Rd., Don Mills, Ont., M3B 1X7 
(416) 449-9252 
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Active 
PROLOG Tutor 


System requirements: MS- 


DOS 2.x, 512K RAM, hard 
‘disk or two floppies 
Price: $65 


Available from: Solution 
Systems, 335 Washington 
St., Norwell, Mass. 02061, 
(800) 821-2492, in Mass. 
(617) 659-1571 

Support: Telephone and 
mail support included in 
price 


Looking to learn about PROLOG? Em- 
barrassed that the chess-playing pro- 
grams you’ve written can’t win against 
anyone? Feel that your friends have left 
you behind with their talk of chaining, 
goal seeking, and rule bases? 

Well, that’s how I felt until I opened 
up the package from COMPUTER 
LANGUAGE. Waiting inside was Active 
PROLOG Tutor (APT) by Solution Sys- 
tems. APT, and I quote, “presents a 
unique opportunity to learn PROLOG 
interactively.” Just what I was looking 
for. 

APT comes in an 8 %-by-11-inch note- 
book with two disks. It is not copy-pro- 
tected and can be installed on a hard 
disk. Installation looked pretty straight- 
forward; there was only a single page de- 
voted to the task. Being the cautious sort, 
I read over the installation page before 
loading the package. The only thing that 
made me suspicious was the comment 
“The tutor requires 512K of disk space.” 

Following the installation directions, I 
entered the command apt on the com- 
mand line and the computer responded 
with: Error initializing database cache. 
Hmm, mildly vague. 

I tried it again and received the same 
message. I tried reinstalling the package 
and again got the same message. I went 


-back and reread the installation instruc- 


tions, wondering if I had missed an im- 
portant step. As it turned out, I had fol- 
lowed the instructions to the letter. 

That’s when the statement “The tutor 
requires 512K of disk space” again 
caught my eye. I decided to try some- 
thing out. 

The PC/AT I used for this review is 
configured with 1.5MB of RAM, 640K 
being allocated for DOS and the rest set 
aside as a couple of RAM disks. I load a 
number of resident extensions when I 
boot the PC, resulting in roughly 350K 
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of available space once the autoexec.bat 
file is executed. 

I booted a clean DOS with no resident 
extensions. As might be expected, APT 
loaded correctly. Apparently, the manual 
should read “The tutor requires 512K of 
RAM.” 

APT offers an interesting and novel 
way to learn PROLOG. APT is intended 
for the novice PROLOG programmer, 
beginning at an elementary level. The 
package provides a full-screen environ- 
ment to learn PROLOG. It has both on- 
line and hard-copy text and a PROLOG 
interpreter for trying out commands, 
ideas, and several samples of PROLOG 
code. 

In many ways, APT is an on-line, in- 
troductory PROLOG programming text- 
book, even to the extent of having select- 
ed exercises at the end of each chapter. 
The interpreter allows a student to at- 
tempt to solve the exercises while work- 
ing through the tutorial (answers are 
provided). If you’re continuing your 
study of PROLOG from a previous ses- 
sion, APT remembers where you left off, 
a convenient feature. 

Usually when I’m learning a new lan- 
guage I grab a textbook and a compiler 
or interpreter and start programming, a 
tactic of marginal benefit. To be success- 
ful in learning a new language, I need a 
strong reason—a future project that re- 
quires the language or enrollment in a 
class. 

If I’m trying to learn a language out 
of curiosity, I usually become knowledge- 
able but not competent. Fortunately, 
APT provides several interesting exer- 
cises to increase users’ working knowl- 
edge, among them development of a 
small, interactive text game. 

APT is broken up into 18 chapters, 
ranging from basic descriptions of PRO- 
LOG and simple queries and rules to re- 
cursion, unification, lists, and control 
structures. Several of the chapters re- 
quire at least one night. 

The package’s interpreter comes with 
a rule base so students can immediately 
issue queries and list existing rules and 
contructs as well as study working PRO- 
LOG code. The interpeter provides two 
methods of tracing queries and rules as it 
works through a problem. 

Other features provided include a sim- 
ple line-editing environment available 
from the command line and a more ro- 
bust editing environment for long addi- 
tions or queries. The latter, full-screen 
editing environment allows structured 
programming with indentation and is a 
definite improvement over the line-edit 
mode. 

With APT, the novice PROLOG pro- 
grammer can work at his or her own 
pace, toggling to the interpreter to try 


out an idea and then back to the tutorial 
for further clarification. The exercises 
are interesting examples of good pro- 
gramming; source code is included. The 
package includes a simple natural lan- 
guage interface and walks the user 
through the development of a simple ex- 
pert system. 

As for weaknesses, the interaction be- 
tween the tutorial and interpreter could 
be handled more smoothly. I'd like to be 
able to quit editing in mid-rule and tog- 
gle between the interpeter and tutorial 
without anything happening to the inter- 


_ preter session. As is, when I toggle back 


to the interpreter a new interpreter ses- 
sion is started and whatever I was doing 
is lost. The ideal would be to have a 
split-screen display of the tutorial and 
interpreter. 

Another area that needs improvement 
is the editing capability from the inter- 
preter’s command line. When adding to 
the data base, the left and right cursor 
keys should be supported. The only edit- 
ing key from the command line is the 
backspace key, doing just what you 
think: destructive backspacing. In APT’s 
defense, as mentioned, it comes with a 
full-screen editor. 

While source code is provided for all 
the exercises, some samples of the APT 
PROLOG source code would provide in- 
sight into developing an interactive 
tutorial. 

Aside from the additional functions I'd 


like to see, APT is a useful and reliable _- 


package for learning PROLOG, especial- 
ly at the inexpensive price of $65. The 
important thing to consider is what you 
want out of a package. If you want to 
learn PROLOG and simply reading a 
book won’t do the trick, then APT may 
be for you. 

On the other hand, if you are commit- 
ted to using PROLOG for a project, you 
could be better off with a good textbook 
and a true PROLOG programming envi- 
ronment. You'll need the programming 
environment once you start the project, 
so you might as well have it from the 
start. 

My life hasn’t changed much since 
learning PROLOG. I can now naively 
talk about chaining and rule bases, and 
some of my friends don’t seem as “artifi- 
cially intelligent” as I thought they once 
were. I’ll leave it up to you figure out 
what I mean by that; I need to go back 
and add some more touches to my latest 
project, a rock-and-roll trivia expert. | 


By Eric Taylor 
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C CODE FROM 


TP2C *TURBO PASCAL 


YOU NEED TP2C ™ IF: 


e You Like the ease of Turbo Pascal but wish to 
create linkable libraries. 

e Your Turbo Pascal programs are too large for 
COM files. 

e You want Pascal strings and sets in C. 


TP2Cc™ 


Produces standard C code DIRECT from Turbo 
Pascal programs. 
* Create function libraries from Pascal routines. 
* Supports strings, sets, and Pascal I/O. 


* Pascal programmers may use as an aid in 
learning C. 4 
Move Turbo Pascal programs to Unix or other 
machines. 
* Translate whole programs or program segments 
For PC-DOS and MS-DOS machines. 


Order Today only $249.00 


BISS of Louisiana 
5432 Superior Drive, 
Suite A-1, 

Baton Rouge, LA 70816 
(504) 295-0260 


*Turbo Pascal is a registered trademark at Borland International 
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WOOF to ARF ??? 
use trees for translation, but with 


Dogs don’t 
QPARSER +, 


| file format translators (i.e. Pascal to C, Bit Map to 
Postscript), language debuggers like lint, etc.. 
QPARSER + -- don’t develop a language-intensive 
program without it !! 


Call or write for details and a FREE demo disk 


QCAD Systems 
3333A Octavius Dr, Santa Clara, CA 95054 
(408) 727-6671-- outside of California call (800) 538-9787 


dBase Ill © Ahston-Tate; Word © Microsoft; Wordstar_© Micropro 


CIRCLE 106 ON READER SERVICE CARD 


you can use trees to develop compilers, | 
interpreters, complex user-interfaces, language and -jj- 


Z80 Turbo Modula-2 


Complete=prog 
editor, 
progra 


Turbo Pascal-programmers will love 
compilation for large programs makes 
vanced capabilities for linking assembly 


object files, passable open array 


string handling, multidimensiona , 
makes use of Modula-2.much le: 


Includes multiprogramming facilities for advanced applica- 
tions, I/O redirection to and from files and devices 


‘compilers for speed of compilation and 


Requires Z80-compati 
ble operating system 
Dealer and Distributor inquiries invited. 
Visa/Mastercard accepted. Add $6.00 shipping/handling in North America, 
actual cost elsewhere. Specify disk format. 


Trademarks: Turbo Modula-2, Turbo Pascal, Borland International; WordStar, 
MicroPro; CP/M, Digital Research; Z80, Zilog. 


Echelon, Inc. 


885 N. San Antonio Road « Los Altos, CA 94022 
415/948-3820 (Order line and tech support) 
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Speed Application Development 
WITH ELEGANT & POWERFUL EXTENDER LIBRARIES 


COMMUNICATIONS EXTENDER™ 


Compiled linkable I arpves high-level access 


to communications via Macintosh serial port $99.95 


Serial port initialization & mgmt « error- free file transfer 
protocols « reporting of time data » source code for generic 
terminal emulation + routines to emulate VT 100, VT 52 


PROGRAMMER'S EXTENDER Volume 1 $89.95 


Compiled library supports standard Macintosh interface - 
windows, menus, dialogues, alerts, scrolling, text editing 


PROGRAMMER'S EXTENDER Volume 2 


Expands capabilities of Volume 1 to provide list manager 
support * save & recall MacPaint, MacDraw formats « 
zooming, tiling, stacking windows * marquee, lasso « 

text & graphics printing » mini-desktop environment 


$89.95 


LIBRARIES ARE COMPILER-SPECIFIC - Available for 
Aztec C, LightspeedC™, Lightspeed Pascal™,TML Pascal 


INVENTION SOFTWARE CORP. 
Post Office Box 3168 a 
Ann Arbor, Michigan @ I S 

(313) 996-8108 I 


Macintosh is a licensed trademark of Apple Computer Inc. Lightspeed is tademark of Think Technologies, 
Inc, Communications Extender and Programmer's Extender are trademarks of Invention Software Corp. 
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Feel Constrained 
By PC BATCH Languages? 


You need OPAL, a rich, full-functioned executive shell 
language for the experienced programmer. 


Previously, you've had only limited 
capabilities with the batch exec 
languages available on the IBM PC. 
Now, OPAL frees you from the 
limitations and drudgery of BATCH, 
and other primitive executive languages. 


OPAL, as an interpretive language, 
makes it easy to program the control 


Moreover, OPAL provides benefits 
through its synergy with DOS. 
OPAL understands how to work 
with and enhance your DOS 
environment. 


If you feel encumbered and con- 
strained by your current exec 
language, you NEED OPAL... 


you need in your applications. 
And, OPAL’s compiler gives you 
even greater machine efficiency, 
when required. 


ony $169 


Texas residents add 6.125% sales tax 
Shipping $4.00 


Functionally, OPAL is a flexible shell WMactetCard: VISA Accented 


that offers a high degree of pro- 
gramming, featuring flow-of-control, 
Menu and Form screen definition, 
CALLs, DO statements, DATE and 
string functions, to name a few. 
OPAL is so complete, some users 
have used it for prototyping 

entire applications! 


To order or receive more information: 


(214) 490-0835 


The Software Factory 
15301 Dallas Parkway 
Suite 750 LB 44 
Dallas, TX 75248 


IBM is a registered trademark of International Business Machines Corp. 
OPAL is a trademark of The Software Factory, Inc. 


CIRCLE 80 ON READER SERVICE CARD 


FEATURES: 


e Built in Screen Compiler (converts Screen Images to, Object Modules 
without Source Code) oi 

e Mainframe style Transaction Processor 

e 3270 Keyboard Features 

e End User control over Screen Colors 

e Realtime Full Screen Editor 


MANY MORE UNIQUE FEATURES! 
REQUIREMENTS: 
° IBM PG, XT, AT, 3270 PC, or 100% compatibles 


e Lattice ‘‘C” 3.X or Microsoft ‘‘C’’ 4.0 
© 256 K 


Place your order now! 


Price $195.00 Tel. (914) 245-8392 


4 44 


EC WOLF PAK 


RESEARCH, INC. 


For more information write to: 


WOLF PAK RESEARCH, INC. 
90 Upland Ra. 
Yorktown Hts., NY 10598 
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/rdb 
es ome 


System requirements: 

ONIX or XENIX 

Price: $995 for workstation 
version 

Available from: UniPress 
Software Inc., 1164 Raritan 
Ave., Highland Park, N.J. 
08904, (800) 222-0555, in 
N.J. (201) 985-8000 

Support: Phone support 


The growing popularity of relational data 
base management systems in recent 
years has led to an explosion of available 
products for personal computers. Unfor- 
tunately, the UNIX marketplace has not 
enjoyed access to these relatively inex- 
pensive yet powerful data base products. 
This is particularly distressing to those of 
us who use UNIX and watched much of 
the pioneering research on the relational 
model take place on UNIX systems at 
the University of California, Berkeley 
(the Ingres data base management sys- 
tem) and elsewhere during the late 
1970s. 

/rdb is an inexpensive (particularly for 
UNIX software) relational DBMS. Un- 
like many other relational DBMSs that 
are sold for UNIX, /rdb is not an inte- 
grated environment. Rather, each of the 


relational operators in /rdb are individ-..—~ 


ual UNIX programs invoked at the shell 
level. All /rdb tables are UNIX flat 
ASCII files that are accessible and ma- 
nipulatable by other UNIX programs. 
This file format means that creating and 
modifying the contents of a data base ta- 
ble can be done with your favorite text 
editor. 

Relational functions are combined in 
/rdb by using, the UNIX pipe and redi- 
rection mechanisms. These facilities are 
similar to those now found in the MS- 
DOS operating system. A pipe (denoted 
by the | symbol) is a UNIX shell mecha- 
nism that sends the output of one pro- 
gram to the input of another program, 
allowing a series of operations on a table. 
UNIX programs read from the standard 
input file and write to the standard out- 
put file. The > symbol redirects output 
to a named file, and the < symbol 
causes input to be read from a named 
file. 

UNIX shell scripts are similar to the 
batch-file facility now found in MS- 
DOS: sequences of commands to be re- 
peated are stored in a file that can be 
used to invoke the commands. Replace- 
able parameters can be used inside 
scripts and replaced by values when the 
script is invoked. In our UNIX scripts, 
the $ symbol denotes parameters, rather 
than the % symbol used by MS-DOS. 

Each /rdb data base table is stored in 


a file, either in table or list format. In a 
table file, the first text line names each 
column and the second specifies the | 
length of each column. Each successive 
line is a table record (row). In a list file, 
each table column occupies a line by it- 
self, and table rows are separated by 
blank lines. 

My experience with /rdb has been 
pleasant. The /rdb program tape con- 
tains source code for the entire system, 
so installing it involves compiling the 
software and moving files into appropri- 
ate directories. The installation process 
took very little time and went according 
to the simple directions enclosed with the 
product. 

The /rdb manual contains two sec- 
tions: the first is a tutorial and the sec- 
ond a reference guide. The tutorial is in- 
valuable for getting started with /rdb 
and also advises novice UNIX users how 
to use the basic UNIX mechanisms to 
fully utilize /rdb. 

After installing /rdb, I decided a good 
way to determine its value would be to 
create an on-line function and module 
reference guide for a software package. 
This package is organized into four li- 
braries containing over 60 modules and 
500 functions. To aid new programmers 
in utilizing the software, I wanted an on- 
line data base that could be used to an- 
swer questions like: 
eGiven a library name, describe the li- 
brary contents and list the modules con- 
tained within it. 
eGiven a module name, describe the 
module functionality, name the library in 
which the module resides, and list the 
functions contained in the module. 
eGiven a function name, describe the 
function and name the module and li- 
brary in which it resides. 

Since I had already documented the 
basic descriptions of each of the func- 
tions, modules, and libraries, creating the 
/tdb tables was a simple matter of refor- 
matting my descriptions into tabular ma- 
terial. I accomplished this in about four 
hours. I decided on three files: one to re- 
late the library name to its description, 
one to relate the module name to its de- 
scription and owning library, and the 
third to relate the function name with its 
description and owning module. The ta- 
bles in Figure 1 give a partial listing of 
each file. To retrieve the description of 
an object, we can use the /rdb select 
command: 


select ‘Module = Dsplst’ < mods.+bl 
which will display each table entry with 


Dsplst as the value of the module col- 
umn from the table file named mods.tbl. 


e Fast, EMACS-style commands—completely reconfigurable 

e Run other programs without stopping Epsilon—concurrently! 
e C Language support—fix errors while your compiler runs 

~e Powerful extension language =e Great on-line help system 
e Multiple windows, files e Regular Expression search 
e Unlimited file size, line length e Supports large displays 

e 30 day money-back guarantee e Not copy protected 


Only $195 
Lugaru 


Software Ltd. 


5740 Darlington Road 
Pittsburgh, PA 15217 


APL. 68000 


e Macintosh 


e Atari ST 
e Amiga 


APL. 68000 is a highly optimized 68000 
Assembler based APL Interpreter which takes 
full advantage of these computers’ special 
features including user-defined pull-down menus 
and Dialogand Alert boxes. All this, along with a 
complete interface to graphics, are the reasons 
that APL. 68000 sets the industry standard for 
performance and capabilities. 


Also available on IBM PC & compatibles using 10MHZ 1 MB 
MC68000 coprocessor for $995. Call for details. 


$295 


Order direct for $295 + shipping ($7 US, $10 Canada). 
VISA/MC/AMEX add 4%. Check, MO or COD. Demo 
Disk available for $15 +shipping ($2.50 US, $6 Canada) 
May be applied to full version purchase. 


30 DAY MONEY BACK GUARANTEE 


SPENCER Oe" 


P.O. Box 248 Westwood, N.J. 07675 
(201) 666-6011 
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That is, it will display the description of 
the Dsplst module. 


select ‘Module = Dsplst’ < fens.tbl 
will display every function in the fens.tbl 


file that is in the Dsp/st module. 
These select commands actually gener- 


ate new data base tables that are sent to 
standard output. If the output is redirect- 
ed to a new file, a new table will be cre- 
ated that can also be operated upon by 
/rdb commands, as shown here: 


select ‘Module = Dsplst’ < fens.tbl > 
dsplst.fens.tbl 


The project command will display col- 
umns of a table in any order. If we wish 
to see only the function name and de- 
scription from the output of a select (ig- 
noring the module name field), we can 
say: 


project Function Description 
< dsplst.fens.tbl 


Or we can just pipe the output of the se- 
lect into the project: 
Description 
Graphic object, display list, and viewing functions 
Application programming aids 
Input management tools 


select Module = Dsplst’ < fens.tbl} 
project Function Description 


 mods.tbl file 


Now we are ready to answer one of the 
Module Library Description user’s questions: Given a module name, 
 Dsplst Graphics Display list creation, maintenance functions describe the module functionality, name 
Trgfen Graphics Trigonomertric utility functions the library in which the module resides, 
_ Xforms Graphics View transformations manager and list:the functions contained in the 
__ Picamd Applic Picture-editing command functions module. What we need to do then is: 
ie dene tb file peaks 1. Find the module name in the mod- 
‘unction Module Description \ bl Abaut he lib field 
- CreateDsplst Dsplst Create a display list ham SS OT gene Maze 
 SelectObj Dsplst Select objects from a display list and description from that record. — 
_ Angle2Radians Trafen Convert angular measure to radians 2. Find all functions in the functions 
_ MultXforms Xforms Multiply two xforms, producing a third table that belong to the module and out- 


put the function name and description 
Lee from each. 
Figure 1. 

We'll create a shell script called show- 
modfcns with the module name expected 
as a parameter ($/) to the script when it 


FTL MODULA-Z2 $49.95 


The most programming power 
for your money 


ASSO, 
SS & 77) 


w\s 


oe 
formation 
ee oriereree) 


MasterCard and VISA welcome. 
Please add $3.00 Shipping and Handling. 
Calif. residents please add 6% sales tax. 
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is invoked. Listing 1 shows how the script 
can be written. 

The first line of the script will display 
the module name, description, and own- 
ing library name. The echos will display 
a line of dashes, followed by a blank line. 
The last line will send the name of each 
function owned by the module to the ta- 
ble sorting command, which will sort 
them by the function name. Of course, 
we’re stuck with crude output formatting 
by doing it this way. For our purposes, it 
would be appropriate to send the output 
of the sort to an output control program 
that we write, which can then be modi- 
fied to produce whatever results we want. 


(select ‘Module = $1’ < fens.tbl). 


One of my favorite things about the /rdb 
system is the enter command, which is 
used to add new entries to an existing ta- 
ble. This command will prompt you for 
the value of each field in the named ta- 


‘select ‘Module = $1' < mods.tbl 


ble, allowing you to add new records in- 
crementally. For instance, to add a new 
module to the mods.tbl file, we need only 
say: 


enter mods.tbl 


We'll then be prompted: 


Module <enter new module 
name> 
Library <enter module's 
library> 
Description <enter module's 
library> 
Module <enter Ctrl-D to 


terminate the enter 

command> 
The other file format employed by /rdb 
is the list format, which is really just a 
more convenient means of representing 
tables that are very wide. One of the best 
examples of using this format is for mail- 
ing and phone lists. Each line in a list file 


echo '----- ee ec ao ee aa pee att 


echo oot i 
select ‘Module = $1' < fcns.tbl 


Listing 1. 


| sorttable Function 


represents a column in a table, and re- 
cords in the file are separated by blank 
lines: 


Name: Bozo the Clown 

Street: 1010 Nowhere St. 

City: Santa Cruz 

State: California 

Zip: 95060 Phone: (408) 000-0000 


Name: Boingo the clown 
Street: 2020 Somewhere St. 
City: San Jose 

State: California 

Zip: 95131 

Phone: (408) 000-0000 


The commands that operate on table 
files also operate on list files. Most com- 
mands will accept either format, al- 
though some of the /rdb commands in- 
sist on the table format, in which case 
the list-to-table function must be used for 
conversion. 

In addition to those used in the pre- 
vious examples, /rdb commands are 
available for a variety of purposes. 
Among these commands are: 
eCompute: Computes the value of a field 
based on other field values in the record 


PC Scheme— 
a simple, modern LISP 
for under #100. 


Texas Instruments presents PC Scheme, the 
$95°* solution to your symbolic processing needs. 
Whether you're an experienced LISP user, or 
just beginning to discover the power of symbolic 
programming languages, PC Scheme is the right 
product for you. It runs on IBM® Personal Com- 
puters, as well as the TI Professional Computer 
family, including the Business-Pro™ computer. 
Powerful features include an optimizing 
incremental compiler for ease of programming 
and fast execution; an EMACS-like editor; 
extensions for debugging, graphics, and window- 
ing; DOS-CALL capability; and a programming 
system for the development of object-oriented 


“Suggested list price. 


Machines Corporation. 


applications—all designed to work efficiently on 
personal computers. 
To order, or for more information, call toll-free: 


1-800-527-3500 


Business-Pro is a trademark of Texas Instruments Incorporated. 
IBM is a registered trademark of International Business 


i 
TEXAS w 
INSTRUMENTS 


Creating useful products 
and services for you. 


© 1986 TI 261765-02A 
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At last! - 


Fast, On-screen 


FLOWCHARTS 


Finally! An on-screen flowchart proc- 
essor that knows about flowcharts - not 
just another “screen draw” program that 
makes you do most of the work. 


Interactive EasyFlow is a powerful 
full-screen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com- 
pose charts on the screen. More im- 
portant, you can easily modify charts so 
they are always up to date. 


Features: @ Text is automatically 
centered, character by character, within 
shapes as you type it @ Text formatting 
controls allow you to over-ride the auto- 
matic formating where desired @ Lines 
are created by specifying the starting 
and ending points - the program auto- 
matically generates the route @ Cut and 
paste facility allows arbitrary chart 
fragments to be moved, copied rotated, 
reflected or sent to/from disk @ Shape 
insert-delete and row/column insert- 
delete @ Charts can be up to 417 
characters wide by 225 lines high. 
Charts too wide for the printer are auto- 
matically printed in strips. @ Charts can 
be larger than the screen - the window 
into the chart scrolls both horizontally 
and vertically as necessary @ Works 
with many popular matrix printers in- 
cluding Epson, IBM graphics printer and 
compatibles. Full support for HP 
LaserJet and LaserJet Plus. Works with 


STATUS BAR (not to be 
confused with a wet bar) tells 
you what Interactive EasyFlow 
is doing at all times. 


TEXT/MESSAGE 
.WINDOW used to enter 
user text and to display 
messages from Interactive 
EasyFlow. 


CURRENT SHAPE 
WINDOW - shows the 
content of the current 
flowchart shape (the one 
under the SHAPE 
CURSOR) in complete 
detail. 


HavenTree Software Limited 
P.O. Box 1093-K 

Thousand Island Park, NY 13692 
Information: (613)544-6035 ext 46 


D Is entry“valid "2"]] 


HP 7475A (& compatible) plotters. Can 
be used i ANY printer when non- 
graphic (character) output is acceptable 
e All standard flowcharting shapes in- 
cluded @ Most shapes supplied in large, 
medium and small sizes e@ Extensive 
manual (100+ pages) includes many 
examples @ Context sensitive “help” 
facility provides immediate assistance at 
any time @ Any number of titles can be 
placed on a chart @ Commentary text 
blocks can be placed anywhere in the 
chart e Fast: written in assembly lan- 
guage @ Plus many more features than 
we can mention here 


Requires at least 320K memory, DOS-2 
or higher and an IBM or Hercules com- 
patible graphics card. On EGA, full 
640x350 resolution is used. 


Order direct for only $149.95 + $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO, check, VISA, 
MasterCard, COD or Company PO. 
Rush orders accepted ($15.00 S&H; 
USA/Canada only). Rush orders re- 
ceived by noon will be delivered the next 
business day (to most locations). 


1-800-267-0668 


The sample screen display shown below is typical of 
what you see while editing a chart. Other screen dis- 
plays are provided for entering titles, changing 
options, getting “help” and so on. 


Order Desk: 


CHART WINDOW gives an overview of your chart; this 

example shows the “normal” view. “Close-up” view shows a 

smaller part of the chart in-More detail. “Wide-angle” view 
hows a larger part of the chart at reduced size. 


s 
Shape request - M6 Sse Soe 


SHAPE CURSOR shows where you are in 
the chart. Cursor keys move it around; chart 
window scrolls if you run off the edge of the 
window. 
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eDifference: Displays the unique rows 
from two tables 

e[ndex: Establishes an indexing scheme 
for a table, which will increase the speed 
of searching that table. Several indexing 
methods are available 

eIntersect: Displays the nonunique rows 
from two tables 

eJointable: Joins two tables into one ta- 
ble where column values match 
eReport: Produces a copy of a form for 
each record in a table, substituting val- 
ues from the record into the form. A 
very limited report writer 


-eSorttable: Sorts a table on one or more 


columns 
eValidate: Validates the data values in a 
record according to specifications. 

Of course, the reason that most UNIX 
data base programs are packaged as inte- 
grated environments is because of the 
many advantages afforded by such an 
approach, including enhanced perfor- 
mance and functionality, particularly 
with regard to the data dictionary. The 
lack of some of these common data base 
environment features in /rdb makes it 
inappropriate for certain users and com- 
plex data management tasks that involve 
the use of large numbers of interrelated 
tables. I found /rdb’s three major faults 
to be the lack of a data dictionary, the 
lack of quality documentation, and the 
need to maintain a large number of files 
to achieve true data base capability. 


Data base systems use a data diction 


nary for multiple purposes, among them 
to define a type (and possibly a range of 
values) for each field in each table being 
managed by the system. Given the for- 
mat (or lack thereof) of /rdb files, the 
commands have no way of knowing what 
type of value is expected. Automatic ver- 
ification of entered values is therefore 
quite difficult. It can be done with the 
validate command, or special-purpose 
programs can be written to handle the 
task, but a general mechanism that will 
automatically detect data entry problems 
is invaluable in certain data base con- 
texts. In fact, I managed to blow up my 
UNIX system (for the first time in over 
two years of continuous operation) by us- 
ing an /rdb command on a file that had 
bad data in it. 

The /rdb documentation has its good 
and bad points. Most of the examples 
given are extremely simplistic. Using 
/rdb for such simple tasks is quite de- 
lightful, but trying to apply the examples 
to a more complex data management 
problem can be frustrating. Particularly 
frustrating is the fact that /rdb uses the 
UNIX sort and awk programs for 
searching and sorting data bases yet does 
not explain their use in any depth. The 
user is referred to the UNIX documenta- 
tion to learn about these tools. Although 
it is useful to understand awk and sort, it 
seems to me that the.data base should be 


independent of them, at least with re- 
spect to documentation. 

My final complaint about /rdb is its 
performance. Many of the larger data 
base systems bypass the UNIX disk pro- 
cessing software and implement their 
own disk access methods, which can re- 
sult in significant performance improve- 
ments. /rdb doesn’t.-Of course, most of 
these systems will not allow the creation 
of data base tables with your favorite 
text editor, so the trade-offs need to be 
carefully weighed. The other perfor- 
mance issue comes from the structure of 
/rdb as a loose collection of tools. Since 
each of the commands is an individual 
UNIX program, each gets fired up as a 
process in the UNIX system. Process 
creation time is often the downfall of 
UNIX systems; the more complicated 
your /rdb scripts get, the more they bog 
down with process overhead. 

In summary, /rdb is a collection of 
tools for relational data management on 
UNIX systems. Rather than being im- 
plemented as a unified relational data 
base management environment, /rdb is 
packaged as a collection of stand-alone, 
shell-level UNIX programs that can be 
combined together with the UNIX pipe 
and redirection mechanisms. In fact, 
/rdb utilizes the UNIX sort and awk 
programs to perform data base selection 
and sorting for it and leaves you to use 
your favorite text editor to create and 
modify data bases. 

Regardless of its faults, /rdb does 
have its place. Its design as a collection 
of tools that can be fitted together in 
whatever way you choose is a big plus for 
certain situations and is quite consistent 
with the general approach to UNIX soft- 
ware. Most UNIX tools are small, stand- 
alone programs fitted together with the 
UNIX general process management 
mechanisms. The tools in /rdb are ade- 
quate for building a customized data 
base environment, which is probably how 
you'll use it in the future by adding your 
own layers of functionality and interface 
on top of what is provided. 

If you understand how to use UNIX 
shell scripts, pipes, and redirection and 
particularly if you can program in C on 
UNIX systems, /rdb might be the right 
choice in data base products for you. 
While performance constraints prevent 
me from recommending it as a basis for 
product development, this product does 
allow you to gain immediate access to 
the power of relational processing with- 
out having to leave the UNIX 
environment. + | 


By Gary Hillerson 


UNIX is a registered trademark of AT&T Bell 
Laboratories. 


Come visit 
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COMPUTER 
LANGUAGE 


at the 
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Booth #422 


OPT-TECH SORT™ 


Sort/Merge/Select Program 
for the IBM-PC and Compatibles 
New Version 3.0 with 
Btrieve & dBASE support 
e High performance assembly language 

Sort multiple files on multiple keys 

e Filesize limited only by disk space 

e Select records on up to 10 keys 

e Output records can be reformatted 

© Supports many filetypes and datatypes 

e Can be CALLed or used stand-alone 

e $149 — Visa, MC, Amex, COD, or PO 
Quantity discounts available. 

To order or to receive more 

information call or write: 


Opt-Tech Data Processing 


P.O. Box 678, Zephyr Cove, NV 89448 
(702) 588-3737 
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| VERSION CONTROL SYSTEM 


TLIB™ keeps ALL versions of poet program in ONE 
compact library file, even with hundreds of revisions! 
e Fastest, most powerful version control system you can 
buy. Nothing else comes close! TLIB updates libraries 
faster than some text editors can load and save files. 
e LAN-compatible! Shared libraries with PC Net, Novell, 
etc. Check-in/out locking for multi-programmer projects. 


e Synchronized control of multiple related source files. 
e Easy to use. Menu or DOS command line parmeters. 


e Frugal with disk space. Libraries are more compact than 
with most other version control systems. And TLIB 
uses no temporary files, so you can maintain a 300K 
ibrany on one 360K diskette, with room to spare, even 
with TLIB itself on the same disk. 


e Free coy et Landon Dyer's excellent public domain MAKE 
utility (.EXE, plus source code for DOS & VAX/VMS). 


e Plus: File compare utility. Virtually unlimited source file 
size. Date, comments with each version. Configurable 
user interface, and many configurable options, like: read- 
only libraries; automatic tab/blank conversion; insertion 
of revision history comment block in the source file. 


PC/MS-DOS 2.x & 3.x Just $99.95 + $3 s/h Visa/MC 
BURTON SYSTEMS SOFTWARE 
P. O. Box 4156, Cary, NC 27511-4156 
(919) 469-3068 
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Quelo® 6800 Deven 


68000/68010 Assembier Package 
Assembler, linker, object librarian and extensive indexed 
typeset manuals. 


Conforms to Motorola structured assembler, publication 
M68KMASM{[4]. Macros, cross reference and superb load 
map, 31 character symbols. 


Optimized tor CP/M-80, -86, 68K, MS-DOS, PC-DOS .$ 595 
Portable Source in"C” 6.6... 
Lattice® 68000 “C” Cross Compiler 
and Quelo 68000/68010 Assembler Package 
Optimized for MS-DOS ..............cccc cca a ee 


68200 Assembler Package 
Optimized for CP/M-80, MS-DOS, PC-DOS......... $ 505 


68020 Assembier Package 
Optimized for CP/M-68K, MS-DOS ............... $ 750 
Portable Source in"C" .6.... eee $3500 


For more information contact Quelo Inc. 
2464 33rd W. Suite #173 
Seattle, WA 98199 
Phone (206) 285-2528 
COD, Visa, MasterCard Telex il (TWX) 910-333-8171 


CPIM, tm DRI.MS-DOS tm Microsoft. Lattice, tm Lattice Inc, 


Patrick Adams 
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UNIX-LIKE 
TOOLS 


ATARI ST & IBM PC 
MT-C Shell $129.95 
Multitasking /Mulituser, TOS 
Compatible, similar to 4.3 B.S.D. 
On Line Manual $19.95 
$39.95 
$34.95 


ATARI ONLY 


Hard Disk Accelerator 
VSH Manager 


Gem interface for MT-C Shell. 
Hard Disk Toolkit 
Ansi Term 
Multitasking Terminal Emulator. 
Micro C-Shell 
Unix-like Shell 
Micro C- Tools $24.95 
Micro Make $34.95 

Beckemeyer Development Tools 

476 Santa Clara Ave., Ste. 300 

Oakland, CA 94610 
(415) 452-1129 B.B.S. (415) 452-4792 


$29.95 
$24.95 


$49.95 


ATARI & IBM 


CIRCLE 101 ON READER SERVICE CARD. 


The C Programmer's choice for 
public domain C_ source code. 
Over 100 volumes. Quarterly 
newsletter. C and Unix Books. 
200 page indexed C Source code 


directory. Write or call. 
C Users Group 
PO Box 97 


MePherson, KS 67460 
(316) 241-1065 
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Advertise in the 
COMPUTER LANGUAGE 


June Productivity Issue! 


Includes a wrap-up of 
Screen Management Packages 
and Program Prototypers 


Reservation deadline: April 6th 


Contact your regional sales manager today: 
East: (617) 232-5470 Midwest: (216) 493-8733 
West: (415) 397-1881 


Our ranks to NASA for riatenes this Sone ate ultraviolet photo taken a Skylab IV § a solar prominence reaching out 350, 000 miles above t the sun’s surface 


Genius Begins With A Great dea as 


Jeals 
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What follows is the time Soneuring task of giving 
form and function to the idea. 

That's why we concentrate on building into our soft- 
ware development systems functions and features 
that help you develop your software ideas in less time 
and with less effort. 

We've started 1987 by releasing new versions of 
our MS-DOS, Macintosh, Amiga, ROM, and Apple // 
C development systems. Each system is packed with 
new features, impressive performance, and a little bit 
more genius. 


New PC/ 5 
Sinaner performance, a powerful new atray of fea- 
tures and utilities, and pricing that is unmatched 
make the new Aztec C86 the first choice of serious 
software developers. 


Aztec C86-p Professional System ... .$199 
* optimized C with near, far, huge, small, and large 
memory + Inline assembler + Inline 8087/80287 + 
ANSI support + Fast Float (32 bit) + optimization 
options e Manx Aztec 8086/80x86 macro assembler 
¢ Aztec overlay linker (large/small model) ° source 
level debugger ¢ object librarian © 3.x file sharing & 
locking * comprehensive libraries of UNIX, DOS, 
Screen, Graphics, and special run time routines. 


Aztec C86-d Developer System...... $299 
© includes all of Aztec C86-p © Unix utilities make, 
diff, grep ° vi editor ° 6 + memory models Profiler. 


Aztec C86-c Commercial System..... $499 
* includes all of Aztec C86-d ¢ Source for library rou- 
tines e ROM Support e CP/M-86 support ° One year 
of updates. 


Aztec C86 Third Party Software 

A large array of support software is available for 
Aztec C86. Call or write for information. The following 
is a list of the most requested products: Essential 
Graphics ¢ C Essentials ¢ C Utility Library ¢ Green- 
leaf Com. ° Greenleaf General ¢ Halo ¢ Panel e PC- 
lint © PforCe ¢ Pre-C * Windows for C ° Windows for 
Data C terp e db Vista ¢ Phact ¢ Plink86Plus ° C-tree. 


Cc compiler, '8080/Z80 assembler, linker, iene 
UNIX libraries, and specialized utilities. 


Aztec C Il-c (CP/M-80 & ROM)........ $349 
Aztec Cll-d (CP/M-80).............. $199 
Aztec C80 (TRS-80 3&4)............ $199 


Amiga user groups across the USA voted Aztec 
C68k/Am release 3.3 the best Software Development 
System for the Amiga. Release 3.4 is more impres- 
sive. 


Aztec C68k/Am-p Professional ...... $199 
A price/feature/performance miracle. System in- 
cludes: optimized C * 68000/680x0 assembler e 
68881 support ¢ overlay linker e UNIX and Amiga 
libraries ° examples. 


Aztec C68k/Am-d Developer ........ $299 
The best of Manx, Amiga, and UNIX. System in- 
cludes: all of Aztec C68k/Am-p © the Unix utilities 
make, diff, grep and vi. 


Aztec C68k/Am-c Commercial....... $499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 


For code quality, reliability, and solid professional 
features, Aztec C for the Macintosh is unbeatable. 
This new release includes features and functions not 
found in any other Macintosh C development system. 


Aztec C68k/Mac-p Professional...... $199 
© optimized C © 68000/680x0 assembler © 68881 
support © overlay linker ¢ UNIX and Macintosh li- 
braries e examples. 

Aztec C68k/Mac-d Developer........ $299 
The best of Manx, Macintosh, and UNIX. System in- 
cludes: all of Azte¢ 668k/Am-p ® the Unix utilities 
make, diff, grep ¢ vi editor. 

Aztec C68k/Mac-c Commercial ...... $499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 


Aztec C65 is stha only conimeratal | muelty C com- 
piler for the Apple II. Aztec C65 includes C compiler, 
6502/65C02 assembler, linker, library utility, UNIX li- 
braries, special purpose libraries, shell development 
environment, and more. An impressive system. 


Aztec C65-c Commercial ........... $299 
® runs under ProDOS ® code for ProDOS or DOS 3.3 
Aztec C65-d Developer............. $199 


¢ runs under DOS 3.3 ¢ code for DOS 3.3 


we? eh ee 


Manx Software Systems 
1 Industrial Way, Eatontown, NJ 07724 


PHACT T! 


An IBM or - Macintosh i is not only ¢ a Nees expensive 
way to develop ROM code, it’s better. Targets include 
the 6502/65C02, 8080/Z80, 8086/80x86, and 680x0. 

Aztec C has an excellent reputation for producing 
compact high performance code. Our systems for ° 
under $1,000 outperform systems priced at over 
$10,000. 


Initial Host Plus Target............. $750 

Additional Targets .............005 $500 

ROM Support Package............. $500 
fax, Sun , PDF Vl HOS iS 


Call for information on i PDP. 11, Sun and other 
host environments. 


These C development systems are unbeatable for 
the price. They are earlier versions of Aztec C that 
originally sold for as much as $500. Each system 
includes C compiler, assembler, linker, librarian, 
UNIX routines, and more. Special discounts are 
available for use as course material. 


C’Prime ...... A Tere ree Te $75 


Aztec Ci 


Most Aztec a ae eres are available as cross s devel- 
opment systems. Hosts include: PC/MS-DOS, Mac- 
intosh, CP/M, Vax, PDP-11, Sun, and others. Call for 
information and pricing. 


To pectinte a user oes 800- 201- 0440. Fram Nd or 
international locations call 201-542-2121. Telex: 
4995812 or FAX: 201-542-8386. C.0.D., VISA, 
MasterCard, American Express, wire (domestic 
and international), and terms are available. One 
and two day delivery available for all domestic and 
most international destinations. 

Aztec C is available directly from Manx and from 
technically oriented computer and software stores. 
Aztec Systems bought directly from Manx have a 30 
day satisfaction guarantee. 

Most systems are upgradable by paying the differ- 
ence in price plus $10. Site licenses, OEM, educa- 
tional, and multiple copy discounts are available. 


To order or for more information call today. 


| @ 3S 


InNJ or International call (201) 542-2121 TELEX: 4995812 


MS isa pepeiered TM of Microsoft, Inc., CP/M TM DRI, HALO TM Media Cybernetics, PANEL TM Roundhill Computer Systems, Ltd., 
PHACT Assoc., PRE-C, Plink-86, Plink-86 + , P-Force TM Phoenix, db Vista TM Raima Corp., C- 


-terp, PC-lint, TM Gimpel Soft: 


ware, C-tr ee TM Faircom, Inc., Windows for C, Windows for DATA TM Creative Solutions, Apple Il, Macintosh TM Apple, Inc., TRS-80 TM 
Radio Shack, Amiga TM Commodore Int’l.. Unix TM AT&T, Vax TM DEC, Aztec TM Manx Software Systems. 
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YOU ARE ABOUT TO BE SEDUCED 
BY POWER AND MONEY. — 


Admit it. You're intrigued 
with the idea of C programming. 
You may be working in BASIC, 
Pascal or Assembler now But 
you're drawn to the power, por- 
tability and Hexibility of C. And if 
money is what motivates you, 
imagine having it all for just $75 


create applications.” 
—William G. Wong, BYTE, August 1986. 


“Let’s C is a thoroughly professional C 
environment loaded with tools and pro- 
gramming utilities...another fine Mark 
Williams product.” 
—Christopher Skelly, COMPUTER 
LANGUAGE, February 1986 


with Mark Williams Let’s C” “Th 
POE  eaeeesedeleenalha a aa e performance and 
EVERYTHING YOU COULD documentation of the $75 
ASK FOR It. A C COMPILER. Let’s C compiler rival those of 
Let’s C is no mere training C compilers for the PC currently 
tool. [f’s a complete, high quality C being sold for $500... 
compiler. With the speed and code highly recommended... 


—Marty Franz, PC TECH 


density to ran your programs fast 
lag jot shee JOURNAL, August 1986: 
y ‘ in 


and lean. [t won't get you side- 
tracked or some quirky aberration of C; Let’s C supports 


the complete Kernighan & Ritchie C language-to the ADD THE csd DEBUGGER AND CUT 


letter. And tt comes from the family of Mark Williams DEVELOPMENT TIME IN HALF. 
C compilers, tlie name chosen by DEC, Intel, Wang and Invest another $75 and you've got 


thousands of professional programmers. | Mark Williams revolutionary source level 
POWERFUL UTILITIES ARE A REAL BONUS ~ debugger. csd lets you bypass clunky 


Let’s C doesn’t stop with being a high performance assembler and actually debug in C. | 
C compiler. It includes utilities you’d expect to pay extra That's a big help when you're learning 
for—like a linker and assembler plus the MicroEMACS full C and indispensable when you're 
screen editor with source code included. Having the programming. csd combines the 
source code not only allows you to customize'the editor, it interactive advantages of an inter- 


Ff l full ted fC preter with the speed of a compiler, 
Onets a lose up, fully commented view of © programming slicing development time in half, This is how Byte Mage- 


zine summed it up: “csd is close to the ideal debugging 


REVIEWERS ARE SOLD ONLET’SC, TOO. _. environment.” William G. Wong, BYTE, August 1986 
“Let’s C is an inexpensive, high-quality program- ARE YOU STILL RESISTING? 


ming package...with all the tools you will need to 


If there’s any doubt that now’s the time to get your 
hands on the power of C, consider Mark Williams 60-day 
money back guarantee. You can’t lose. But with Let’s C 


NEW VERSION 4.0 FEATURES 


+ Now compiles twice as fast e Full UNIX compatibility and ‘ ; A 
4c Integrated edit-compile cycle: complete libraries and csd, imagine what you could gain. 
editor automatically points e Many powerful utilities includ- Ask for Let’s C and csd at your software dealer’s, in 
ie Ll ice Te BEN Noor the software department of your favorite bookstore, 
% Includes both small and Cc one-step compiling, egrep, : : 
large memory model pr, tail, we through the Express Program at over 5500 Radio Shack 
© For the IBM-PC and e MicroEMACS full screen stores or order now by one 1-800 -MWC-1700* 


editor with source 


“ompatibl i 
Compatibles e Supported by dozens of third 


e Fast compact code plus ie a 
register variables party libraries 


© Full Kernighan & Ritchie ¢  ° Not copy protected 
and extensions 


60 DAY MONEY BACK GUARANTEE 
NOW AVAILABLE IN CANADA 


“In Illinois call 312-472-6659 


ad, Chi cage. illinois 60614 


Mis LE BT'S C ONLY 19. 
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